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The greatest fleet of four-engined patrol bombers in the world is now being 
built by Consolidated for the United States Navy. These PB2Y’s, the largest 
airplanes in Navy service, are also the most powerful. Like the hun- 
dreds of two-engined PBY’s which have blazed the trail before them, each 
of these new four-engined patrol bombers will rely on dependable Pratt & 
Whitney power ... Twin Wasps with two-speed, two-stage superchargers. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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ir airlines of the world, Bendix transmitters, 
fly daily scheduled routes over 43 states and 
f nearly 400,000 miles per day. Engineered 
ping tropics or sub-zero arctic, Bendix radio 
NILM in South American jungles and Pan- 


available for every commercial and military 
and data are available on request. 
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BENDIX 

STANDARD FOR THE AVIATION INDUSTRY 







THE SODIUM-COOLED AIRCRAFT VALVE 

Pioneered and Developed by Eaton's Wilcox-Rich Division 


Keep erollU-C-rves 
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® The gentleman at the right is a specialist in curves. He keeps a file of them. 
He knows them backward and forward. In the illustration he is using the 
Stroborometer to check the valve-lift curve in an aircraft engine. 

He is one of a large corps of Eaton experts who test, check, care for and watch 
over every aircraft engine part, with skilled hands and eyes. 

These men know the problems of the aircraft industry. They know the impor- 
tance of defense work— the need for steadily increasing production. But they 
also know the rigid requirements of the industry— the importance of the utmost 
in quality— the need for the finest precision methods, the most careful inspection 
—and conclusive testing. 

Everything that Eaton has in experience, engineering skill— and the ability to 
produce quality in quantity, has been put at the service of the aircraft industry 
in its wholehearted support of our National Defense Program. 

I AT© INI 

EATON MANUFACTURING COMPANY 

General Offices. Cleveland, Ohio 
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THIS TRAINING placed 



and m can't supply the 



Yea, you're that close to a position in aviation! 
Four months to 24 months from the day you enroll at 
California Flyers, depending on the coutse, you will be 
ready for a position in aviation, a position unparalleled 
in opportunity. And what is more important, a position 
is waiting for you for it is impossible for California 
Flyers to supply the demand for its graduates. 

Why does California Flyers put you in aviation faster ! 
Here is the answer. From the day you enroll at California 
Flyers you are in aviation, preparing to do your share in 
the Defense Program. No time is wasted in unrelated, 
academic subjects. What you get is thorough, practical, 
industry training geared to the needs of the aviation in- 
dustry and geared to the needs of our National Defense. 
What is more important, this training is specified train- 
ing . . . specified by the industry to fulfill its needs. 

California Flyer, is nol only located in the Nation’s Avialion Capital 


California Flyers is one of the few schools in the coun- 
try that recognizes the vital need for specialized training, 
the need not only for Aeronautical Engineers, but for 
Aircraft Draftsmen — not only for Master Mechanics, but 
for Production Mechanics and Instrument Technicians — 
not only for Airline Pilots, but for Commercial Pilots 
and Flight Instructors. So it is that California Flyers gives 
you the opportunity of choosing a particular course that 
best suits your natural talents, and gives you the training 
which in a shorter space of time fits you for a career in 
the particular branch of your chosen field. 

Why is there such an unprecedented demand for our 
graduates? An important reason is California Flyers' lo- 
cation in the very heart of aviation in America, on the 
same airport with the plants of North American, Doug- 
las-EI Segundo and Interstate, on the very test field where 
the famous planes of Douglas, Lockheed, Northrop and 
Vultee have been tested and proved, in the city which is a 
terminus for United Airlines, Transcontinental and West- 
ern Air, American Airlines and Western Air Express. It 
is a school that is an integral part of this aviation picture. 
It is a school which through day to day personal contact 
works hand and hand with the industry, meeting the 
industry's personnel problems with men trained to its 
specifications. Is it any wonder that this school cannot supply 
the demand for its graduates? 


California Flyers is not only approved 
by the United States Government for 
Flight and Master Mechanics Courses, 
selected by the Civil Aeronautics 
Authority for primary and advanced 
flight training, but it is one of the few 
schools chosen by the U. S. Army Air 
Corps to train its aviation mechanics. 
It is the school you, too, should choose. 
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DEMAND FOR OUR GRADUATES 


' "I am a California Flyers Graduate.” It means 
something to say that. It means that aviation wants you 
i to the extent that over 96% of all California Flyers grad- 
hB uates are employed in the industry and there are consist- 

^ ently more requests for our graduates than we can supply. 

It is a passport into aviation. It means also that you are a 
■I- man marked to succeed like the California Flyers men 
before you. And that is what really counts. 

Why does a California Flyers man stand 
is obvious once you have heard the 
H complete story of this famous 
school. Its founders believe that 
aviation should be taught in a school where the student 
remains an individual — learning aviation as it pertains 
to his individual ambitions and qualifications, and by so 
doing he is prepared for the responsibilities of leadership. 

This trains the graduate to meet today’s aviation prob- 
lems and to contribute to tomorrow's aviation advance- 
ment. This is the way today's leaders learned. Only this 
way can a training program be built for the industry, on 
industry specifications. They believe too that the entire 
field of aeronautics — engineering, mechanics and piloting 
are all closely interwoven and that a student should train 
in a school that teaches all of these important divisions. 

Above all, they believe that aviation should be taughc 
in an environment of aviation activity, taught where there 
is the greatest number of men actively engaged in avia- 
tion. This is why California Flyers is located in the heart 
of the world's aviation capital on the world’s busiest 
testing field. 


If this is the kind of school you would like . . . 
friendly, efficient, modern and thorough, an aero- 
nautical school operated by practical aviation men, 
you will be most interested in reading the complete 
story of California Flyers in the new 64 page catalog. 


SCHOOL OF AERONAUTICS 


LEARN ABOUT THIS COMPLETE RANGE 
OF PRACTICAL CAREER COURSES 

CALIFORNIA FLYERS, INC., Schoolof Aeronautics, 
Please send me your Catalog and Vocational Guide 


ing conditions and employment opportunities. 


— Age — 
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An Error At "A” means 
A WOBBLE AT "B” 

. . . And a wobble ai "B” means rapid wear on pulley 
llanges; uneven loading of balls in the bearing; low 
capacity anil short life for control pulleys. 

Be sure of minimum wobble at “B" by specifying 
Fafnir Control Pulley Bearings at “A”! In these bear- 
ings. fit between balls and races is closely controlled. 
Load is carried evenly by all balls, with resultant higher 
capacity and longer life. 

Fafnir builds extra values into control pulley 
bearings with better steel, through hardening, grinding 
to precision tolerances, and smooth finishing through- 
out. Races arc fabricated from SAE 52100 steel, 
through-hardened. Both inner and outer races are of 
one-piece design, ground to close limits of contour ra- 
dius, pitch diameter, radial and lateral eccentricity. 

Inner ring bore is ground to limits of plus zero to 
minus .0005”. Its straight smooth ground finish can- 
not score the bolt surface, and distributes stress evenly 
over both the inner ring and the bolt. 

These details are important to you in the perform- 
ance of your control pulleys, just as the hundreds of 
other extra values in Fafnir Aircraft Ball Bearings 
are important in the flyability of the whole ship. For 
the superlative quality which you and all other aircraft 
manufacturers have acknowledged for more than ten 
years, letter "Fafnir" at the right spots, right on your 
sketches. Helpful literature and experienced engineers 
available on request. The Fafnir Bearing Company, 
Aircraft Division, New Britain, Conn. 

FAFNIR 

Bull Bvnrini/s 

FOB AIRCRAFT INGINES AND CONTROLS 
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The SPEED NUT — precision built of spring 
steel accurately heat treated — is engi- 
neered to surpass the threaded nut and 
lock washer. It is the only one piece fas- 
tening device that assures a double spring 
tension lock. 

SPEED NUTS — hold bolts, screws, rivets 
and studs. They start on the bolt threads 


instantly, never shake loose and hold for- 
ever tight. 

Manufactured for metal, wood or plastic 
applications. Over 700 shapes and sizes 
literally offer the proverbial pot of gold in 
assembly savings. 

Samples and engineering data will be 
mailed you promptly on receipt of your 
assembly details. 


TINNERMAN PRODUCTS, INC. 

2070 FULTON ROAD, CLEVELAND, OHIO 


IN ENGLAND : 


Manufacturers of Patented SPEED NUTS 

Cdon IN CANADA: w.u.c b=m,« c„. Ud.. H.min.n. ODi.ri. IN FRANCE: 



OVER 900 MILLION ALREADY USED-OVER 700 SHAPES AND SIZES 





Lets Stand Off and Look 
at This Aviation Training 

• Where and how you receive your 
aviation training is of the utmost im- 
portance. It is important that you get 
the FACTS about location and reputa- 
in of the school . . . training facilities 
'ailable . . . instructors . . . living 

2 than willing to be compared with all other avia- 
i schools from the standpoint of actual known FACTS. Because 
SPARTAN is recognized as one of the most modern and complete 
. schools of its kind in equipment and training courses. 

SPARTAN 


School of mronautics 1 


• SPARTAN offers you 
by the U. S. Governmen 
heart of the nation's gr 
assures top rank traininj 
good jobs and advance 
practice fields — one of t 
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The strength of the aircraft industry, currently 
contributed to America's rearmament program, 
stems not alone from skill in design and construc- 
tion of advanced military aircraft. It also flows 
from the way these ships are being built * * * 
America was the birthplace of mass-production. 
For the first time in its short, vivid history, the 
aviation industry has been called upon to build 
great numbers of standardized models. Quantity 
production is changing to mass-production — a 
mass-production made possible only by an ex- 
perience which started at the bottom with a sin- 
gle plane and explored, over the last 30 years, 
every step in a rapid, efficient manufacturing 
economy * * * Here in the MARTIN plant 
we are concentrating swiftly-expanding facili- 


ties on three principal types of military ships 
— a powerful new medium bomber for our Army, 
a long-range flying cruiser for our Navy, and a 
medium bomber for the British * * * Mul- 
tiple moving assembly lines fabricate the aircraft 
by straight-line methods so simplified that an 
ever-growing army of newly-trained workers 
produces with speed and accuracy * * * 
American manufacturing genius developed mass- 
production methods. Aviation is using them. The 
industry is undertaking to do in half the time 
what Germany took six years to do. We at the 
MARTIN plant take pride in the opportunity to 
help make mass-production of aircraft a reality 
— a reality that is creating the greatest air- 
defense the world has ever known. 
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EXE ACDEttICATl’S CUBED 

A Summary of American Civic Faith 

by William Tyler Page 



rived from the consent of the governed; a democ- 
racy in a ‘Republic; a sovereign ‘nation of many 
sovereign States; a perfect Union, one and insepa- 
rable; established upon those principles of freedom, 
equality, justice, and humanity for which American 
patriots sacrificed their lives and fortunes. 

therefore believe it is my duty to my Country 
to love it; to support its Constitution; to obey 


its laws; to respect its flag; and to defend it against 
all enemies. 



THE B. G. CORPORATION 136 WEST 52nd STREET ...... NEW YORK. N. Y. 

A copy of The American's Creed and Tic Story of The American s Creed, (see overleaf) suitable for framing, will be sent upon request. 


believe in the United States of America as 
a government of the people, by the people, 
for the people; whose just powers are de- 


Ehe SCO-R'D of 

U'XE AOTEKICATl’S CftEE© 


T 1 [HE idea of laving special emphasis upon the duties and obligations of 
I citizenship in the form of a national creed originated with Henry S. 

. ! Chapin. In 1916-17 a contest, open to all Americans, was inaugurated in 

the press throughout the country to secure “the best summary of the political faith 
of America." The contest was informally approved by the President of the United 
States. Through Mayor James H. Preston, the city of Baltimore, as the birthplace 
of the Star-Spangled Banner, offered a prize of $1,000, which was accepted, and 
the following committees were appointed: A committee on manuscripts, consisting 
of Porter Emerson Browne and representatives from leading American magazines, 
with headquarters in New York City; a committee on award, consisting of Matthew 
P. Andrews, Irvin S. Cobb, Hamlin Garland, Ellen Glasgow, Julian Street, Booth 
Tarkington, and Charles Hanson Towne; and an advisory committee, consisting 
of Dr. P. P. Claxton, United States Commissioner of Education, governors of 
States, United States Senators, and other National and State officials. 

The winner of the contest and the author of the creed selected proved to be 
William Tyler Page, of Friendship Heights, Md., a descendant of President Tyler 
and also of Carter Braxton, one of the signers of the Declaration of Independence. 
[ From the CONGRESSIONAL RECORD j — — 




ol The American's Creed 
13, 1918. from which 


“The United States oi America." — Preamble, 
Constitution of the United States, 

the people."— Preamble, Constitution of the 
United States: Daniel Webster's speech in the 

in The Federalist, No. 10: Article X of the 

"A perlect Union."— Preamble to the Consli- 
"One and inseparable."— Webster's speech in the 


"Established upon those principles ol lreedom, 
equality, justice, and ^ humanity lor which 

Euerett Hale's The Man Without a Country. 

unce. section 1757, Revised Statutes of the 
United States. 

United States.^ 

"To respect its Dag.” — National anthem, The 
Star-Spangled Banner: Army and Nauy Reg- 
ulations; War Department circular on flag 
etiquette, April Id. 1917- 

allegiance, section 1757. Revised Statutes ol 
the United States. 


THE B. G. CORPORATION 136 WEST 52nd STREET . . . NEW YORK, N. Y. 

A copy of The . iAtrtvV.tr/ 's Creed (see overleaf ) and The Story of The Americau's Creed, suitable for framing, will he sent upon request. 



Parks Air College, founded in 1927, is today 
recognized throughout the nation for its oehi 
in aeronautical education. At present Parks 
315 commercial aviation students, 210 Uni 
Army Air Corps Flying Cadets and 48 Army Air Corps 
enlisted mechanics. 

In the training of military pilots. Porks Air College 
has long used the famous U. S. Army Air Corps' 
Stcorman PT-13 type primary trainers. The Stearmon 

of this experience. Parks has now ordered Stearman 
Trainers for its commercial courses— the 

constructed for the United States Army and Navy at 

facilities are being further expanded, and soon 
production at the rate of one airplane every 
minutes can be realized to speed delivery of the largest 
number of primary trainers ever ordered in peace-time 
by the U. S. government from one manufacturer. 
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NORMA- HOFFMANN BEARINGS CORP’N. 


AIRCRAFT BUILDERS AGREE 


IN THEIR ENDORSEMENT 
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We Must Not Impair Our Airline System 


» THE AIRLINES HAVE SCORED 
AGAIN with a new high record of prog- 
ress for the year. All the figures are 
not in, but it looks like about a 60 per- 
cent traffic increase over last year and 
black figures for all of the ledgers. Pas- 
senger traffic will amount to 10 percent 
of Pullman traffic, and about 15 percent 
of all first-class mail, and 25 percent of 
the transcontinental first-class mail now 
goes by air. Air express is gaining, 
but not spectacularly. Transport planes 
are full of emergency shipments for the 
defense program and a goodly propor- 
tion of airline passengers arc traveling 
on defense business. Finally, the only 
safe or reasonable way to go to Europe 
or send a letter across the ocean is by 
air. All this has been accomplished 
with a flying organization consisting oi 
slightly more than 300 airplanes and a 
few hundred pilots. 

More than a year ago the lines fore- 
saw the present equipment shortage and 
placed orders for their immediate needs. 
At the moment there are about 250 
planes of all types on order and at 
least 500 more needed for normal ex- 
pansion up to the middle of 1942. This 
number represents about 1 percent of 
the estimated objective of the defense 
program. 

Early in December the airlines agreed 
to release equipment valued at about 
$7,500,000 and representing approxi- 
mately one-half of their orders for the 
needs of the defense program. Spe- 
cifically the Army wants 60 of the 110 
DC-3s on order and the British want 
the engines. So the arrangement is 
for the airlines to take delivery on the 
remainder and return the engines to 
manufacturers ior installation in heavy 
bombers for Britain. In effect, this 


means that the airlines will not be able 
to add equipment before the middle of 
1941, and the British will be better off 
by a relatively small number of bomb- 

Both the manufacturers and the air- 
lines are cooperating fully with the 
Priorities Board of the Defense Com- 
mission in this action and arc making 
their plans accordingly. From the 
manufacturers' standpoint, it represents 
only a drop in the backlog bucket and 
will not accelerate defense production 
appreciably. From the airline stand- 
point it means some delay in expand- 
ing their services, but the situation is 
not too bad if further drastic action does 


not make it any worse than it is. 

Perhaps the emergency is sufficiently 
grave to justify a relatively large sac- 
rifice in our commercial 'development 
in order to give a little immediate aid 
to the British. Conditions abroad may 
even be so bad that we must take dras- 
tic action to insure that we continue to 
possess a land in which to operate our 
airlines. Bin in justice to the British 

impair the second line of defense, — our 
transport aviation. And we must avoid 
hysteria and look beyond to the day 
when airplanes will be used for peace- 
ful pursuits rather than as instruments 
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I THOUSMD MILLION 
NSSE9IGER MILES! 



TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 








mercantile 
or military- 



whenever aircraft planning 
"gets down to earth” it’s time to discuss 

LANDING GEAR 




O F COURSE, the preponderance 
of engineering on any new air- 
craft must of necessity be expended 
upon power plant, airfoil contours 
and structure, and control system. 
That's flight- performance, and after 
all, airplanes are built to fly, not to 
trundle around an airport. 

But those critical moments of 
ground contact, at take-off and land- 
ing, deserve plenty of sound and solid 
thought too— and they get it. Bendix 
Landing Gear — Pneuaraulic Shock 


Struts, Wheels, Brakes, and swivel- 
able and steerable Tail Knuckle As- 
semblies— arc the products of long, 
specialized experience. Every specifi- 
cation of metal, machining and mea- 
surement — every dimension of the air 
and liquid chambers, as well as the 
attachment and positioning of the 
struts is a calculated factor, exactly 
proper for the individual ship. 

The result is easy, cushioned land- 
ing, taxi-ing and take-off run, and 
responsive ground maneuverability. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND. INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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» Most great tragedies have their 
moments of comedy relief, and here is 
one from the Lovettsville accident. 
There was so much talk about lightning 
that a lot of people got to thinking on 
the subject for the first time. One fel- 
low, we guess he must have been an 
ingenious pilot, sent a suggestion to the 
CAB Safety Board. He pointed out 
that lightning blinds a pilot for a few 
moments, during which he may hit 
something if he’s down low. Therefore, 
when the juice is flashing, you should 
fly with one eye shut. Then you simply 
open the other one, which isn’t blinded. 



when one was open the other would be 


» Another wistful little tale about the 
Lovettsville accident. You might not 
appreciate it unless you've been a press 
service correspondent in a village where 
nothing ever happens that the wide 
world wants to hear about. Well, sup- 
pose you were. And one day a great 
airliner full of important people comes 
along and piles up and all of civilized 
man turns his eyes your way for a few 
brief hours. You certainly will make 
hay. You hear about the manila en- 
velope that fluttered into the hands of 
some farmers. The envelope came out 
of the plane, beyond all doubt, but 
how did it gel out ? Why, the stewardess 


threw it out, of course 1 And, why yes, 
of course, she knew the plane was go- 
ing to crash and she wrote a note on 
the envelope! What a story! You 
write it, and the telegraph cables hum, 
and crowds push to buy the paper in 
far off cities. Well, a correspondent in 
or about Lovettsville did write it, and it 
took the harried investigators an hour 
or so to find out that there was nothing 
written on the envelope. 

and hopeful, we used to collect news- 
paper stories about aviation, paste them 
on the letterhead of a first-rate trans- 
port company that we worked for, and 
send them back to the editor. On the 
wide margin thus provided we wrote 
detailed corrections of mistakes, some 
times as many as fifteen or twenty in 
one stick of breezy Sunday reading. 
Only one editor ever replied, or, so far 
as we know, paid any attention to us. 
Those were the days when aviation 
writers believed, and wrote, that if the 
engine quit the airplane fell ; that, due to 
negligence on the part of operators, pas- 
sengers were not given parachutes ; that 
planes fell into air pockets and smacked 
the ground. For years the stories didn’t 
seem to get any better. Then a few 
papers got themselves aviation re- 
porters, and there came a day when 
quite a few of the air reporters had 
been up in planes. Four or five of these 
writers got to be real authorities on the 
business, men like Deke Lyman and 
C. B. Allen. Now, there must be around 
a hundred professional aviation writers. 
A few of them are serious students of 
the aviation art. But not enough. And 
some papers who do have good air 
writers don't bother to check their 
editorials with said writers. The other 
day one of Washington's best news- 
papers gave lead position to an editorial 
about this year's three accidents. The 
writer showed plainly that he knew 
nothing whatever about airlines or 


about the accidents. He said that, for- 
tunately, the accidents were being in- 
vestigated, as if possibly they might not 
have been. It sounded like old times. 

» One Time we had an automobile 
that got spells of not starting for weeks, 
no matter how vigorously we cranked 
it. Then for a while it would go if we 
just turned the switch on — starting “on 
compression”, they called it. Once, 
standing in the hot sun, it .started all 
by itself. In the winter it had no good 
spells at all. It simply would not go 
unless we filled the radiator full of boil- 
ing water and squirted ether in the 
priming cocks. That car was no good 
for business because it was undepend- 
able, but it was swell for joy-riding; 
never a dull trip. A million people 
bought cars like that one. And you 
would think that some people would 
want airplanes now, just good for go- 
ing up and loafing around the clouds of 
a Sunday afternoon — sort of box-kite 
plane that would fly slow and easy. 
Right after the war somebody told us 
the French had a plane with big wings 
and a little engine that landed at 18 
m.p.h. We always wanted one of those 
planes. But apparently nobody else 
wants one. They tell us that airplanes 
must fly far and fast and get places 



AVIATION. January. 





FO RCES 


^VIATION FOR JANUARY, 1941 * * 

THE TRUTH ABOUT OUR 

National Defense Program 

Why our aircraft production has lagged — and how much 

Qy J p_ Wright ' /|Ce President Engineering, Curtiss-W right Corporation. 

Consultant National Defense Advisory Commission. 



4< At a time when accusations concerning the national 
defense program have come from all sides, here 
_ is a cool, impartial appraisal from one of the na- 
tion's outstanding aircraft manufacturing executives 
who has taken an important part in formulating our 
-fr defense program. 

W E are, I believe gradually reaching a realization of the 
fact that we will be called upon to an ever increasing 
extent to defend our democratic way of life: our bill of 
rights ; our freedom ; and our right to consider every human 
being as someone of importance in himself, someone having 
an individual dignity, and the right of determining his own 
course in life, and not a mere cog in the machine of State 
— a robot. Furthermore, we arc to some extent, and must 
in the immediate future become far more appreciative of 
the need of sacrifice in order to retain these things, and 
continue to improve the conditions of our society. Our 
form of government, social relationships and economic 
system are far from perfect, but they represent a step for- 
ward from what existed before our nation started its inde- 
pendent existence, and they give an infinitely better base for 
further development than the retrograde, totalitarian concept 
of society which now confronts us. Effective national de- 
fense is an immediate insurance policy for a continuation of 

And yet, taking a longer view, some form of collective 
security holds the greater ultimate promise. By such means 
the burden of arms expense can be less unbearable, permit- 
ting the release of our energies to more constructive 
efforts. The concept of collective security revived by us 
after the last war, accords well with our early history 
wherein it was demonstrated that "in union there is 
strength." Starting with a close association between the 
English-speaking countries; expanding as organization is 
perfected ; and defending it by a preponderance of air power, 
overwhelming when compared to any combination of 
opponents; such a group, federation, league or union as it 
may alternatively be called, has the optimum of potential 
good to offer. 

National Defense Fundamentals 

The character of total national aggression is such as to 
make necessary a total national defense. Steps short of this 
cannot succeed. “Total” anything is difficult in a democracy, 
as it of necessity must entail considerable encroachment on 


personal liberty. A basic problem is how to insure retention 
of an essential minimum of individual rights during a period 
when there must be a great increase in national direction 
of effort. The example of England shows it is possible. 

Total national defense involves two major considerations, 
the one psychological in nature, the other material. The 
latter can only be attained sufficiently if the former very 
generally prevails. The psychological factors involved, as 
I conceive them, are the following: 


First, a realization by the people that there is in our 
situation a real peril. We either are or are not threatened. 
If we are, and if we all agree we are, then we can expend 
the necessary effort to defend ourselves; if we are not, 
then we are about to waste an incredibly large amount of 
effort and money, and probably very inefficiently, besides. 
Consideration of three things leads one to conclude that we 
are in danger. One is the history of aggression of the past 
several years; another, the situation on the seas; and the 
final one is consideration of a map of the world, greatly 
shrunk by the advent of air power. Let us briefly study 
these three things that contain a threat for us. 

As to recent history, 1917 found the world at war with us 
unprepared. In 1919 the war was over, a League of 
Nations was being formed for the purpose of perpetuating 
peace with a united effort, and we were deciding effectively 
to defeat this effort by refusing to join the organization 
we had initiated, a group composed of allies with whom 
we had fought. An irreparably grievous and uncourageous 
decision ! During the 1920's, a general disarmament took 
place, a course only justified if carried through coinci- 
dentally with the development of a strong and thriving 
League of Nations. Then aggression commenced : Japan 
seized Manchuria in 1931, unopposed by the other nations, 
(England refusing to join us in a strong protest); Hitler 
came to power in 1933 heralding his future course by march- 
ing into the Rhineland in 1934 (France and England could 
then have stopped him) ; Italy without provocation attacked 
and conquered Ethiopia in 1935 (wholeheartedly applied 
sanctions could have stopped this aggression) ; the dictator 
nations used Spain as a proving ground for their weapons 
in 1936; Japan committed a brutal aggression against China 
in 1937, gradually slaughtering her way inland; then in 
1938 Germany assumed the aggressor’s role in Austria and 
Czecho-Slovakia and appeasement was in full swing (by 
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Fig. V. Rate ol airplane production. II England receives one- 
hali ol U. S. planes, she will match the rate ol the Axis powers 
about mid.1941. 


was in a comparable position to ours : “The outstanding 
points were the great increase in the scope of functions of 
government and the extent to which planning on a national 

The fifth need in establishing a satisfactory psychological 
background tor an effective defense effort is economic, 
specifically, the necessity of composing economic difficulties. 
We cannot tolerate holdups from strikes of labor or from 
sit-downs of capital. Rather there must be built up on 
the part of all classes a desire to cooperate, a willingness 
to arbitrate differences and a determination to move forward 
to attain ends of common advantage. Labor leadership of 
the type England has in the person of Ernest Bevin is 
sorely needed. More altruistic leadership within industry, 
of the character being given by great industrial leaders who 
have been serving on the National Defense Commission, 
such as Mr. Stcttinius and Mr. Knudsen, is necessary. 
As the latter recently said: "The defense job to my mind 
has not been sufficiently sold to industry and labor yet”. 

Finally, we must, as a team, acquire the will to win. 
Contemplation of conditions that would exist under a Pax 
Germanica should help this spirit. Conditions cannot be 
expected to differ from those now present in conquered 
nations of Europe, if our turn should come. The Nazi 
philosophy frankly envisions a German world domination 
with other peoples as subjects. Hitler's November 10th 
speech re-states the case, this time quite definitely pointing 
toward us. In this regard, we must realize the greater 
difficulty of revolt under modern conditions. Both inside 
Germany and in subject countries this is true. In a mechan- 
ized age, a country once disarmed will stay disarmed, 
under proper surveillance. The squirrel rifle cannot expect 
successfully' to rebel against the tank or airplane ! I think 
this will to win can be far stronger in a people who are 
defending themselves in a righteous cause, who are fighting 
for ideals and principles in addition to more selfish aims. 
This perhaps accounts for the heroic stand of the English. 
As Knute Rockne put it, "The team that won’t be beaten 


I spoke of National Deiense being composed of two fact- 
ors, psychological and material. The former has been dis- 
cussed and should properly be placed first, but without the 
second, we would still be defenseless. War now involves 
the use of mechanical devices. This, in turn, involves the 
production of these implements and therefore encompasses 
the activities of every citizen. This is what is meant by 
“total defense”. The production of tremendous “hitting 
power” operated by smaller number of fighting personnel 
seems to be the trend. The "best offense is the best defense" 
is more and more becoming true. The “Maginot Line" 
and the “Liddell Hart” more passive defense theories have 
by practice proved inadequate. And for us, the airplane is 
the most important of all the "striking power” weapons 
that have been devised. Let us consider more carefully, 
however, just where we, in the United States, stand in 
regard to our fighting Services, and their relationship to 
each other. 


U. S. Defense Problems 


From what has been said before, I hope it is clear that 
our first and most immediate and most effective defense 
effort is and will continue to be to extend the maximum aid 
to Britain— to stop Germany. The rule-of-thumb airplane 
aid of one to Britain for one to our own Services should 
should be increased all possible, perhaps to one and one-half 
(Tara to page 130) 
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TO SUE OR NOT TO SUE 



Part II 

An airport owner or manager has many legal 
problems to face. Sometimes he is plaintiff — 
sometimes defendant. Here is a review 
of court cases pertaining to airport suits 

By SolOITIOn Rothfeld Member of the New York Bar 





id adjoining an airport. 


I N Part I of this article, which ap- 
peared in November, Mr. Rothfeld 
reviewed a number of cases in which 
owners of property adjoining airports 
had erected obstructions to prevent 
landings and take-offs. The last case 
reviewed was one in which an owner 
had planted a row of 35-foot poplar 
trees, which the court forced him to cut 

This case is clearly a practical ap- 
plication of the theory used in the Hin- 
man case, which theory is a refinement 
of the theory adopted in the Thrasher 
case. If the court in the Tucker case 
recognized the Thrasher theory that a 
landowner is not only entitled to the 
upper airspace he actually uses but is 
entitled to that airspace within “the 
reasonable possibility of man's occupa- 
tion and dominion butted Air Lines 
would never have obtained the type of 
injunction it finally obtained; for who 
could say that 35 ft. of upper airspace 
was not within “the reasonable possi- 
bility of man’s occupation." 

And applying this Tucker or 
Thrasher theory to our Mr. Harry 
Worcester Smith and his mythical 300- 
ft. silo, it seems that the silo’s span of 
life would be quite short lived. For 
although the New England Aircraft 
Co. could not say that 300 ft. of the 
upper airspace was not actually occu- 
pied, it could claim that it was an 
obstruction to air traffic and wholly un- 
necessary for the proper enjoyment of 
Mr. Smith's property. In other words 
under this theory, which seems to be 

the subject, Mr. Smith and his 300-ft. 
silo could be forestalled and a great 
measure of relief given to commercial, 
private and municipal airports. So far, 
so good, but let us shift about a bit 
and ride along with time. 

As for Mr. Tucker, after the final de- 
cree was rendered by the higher court, 
he erected on the southern boundary of 
his property a 24-t't. pole with a red 


flag on top of it. The following day a 
news item appeared in the evening 
papers to the effect that because of an 
obstruction placed near the Iowa City 
airport the airline was compelled to 
cancel its scheduled stop. 

It is needless to add that the Iowa 
City airport must have been quite small 
for a 24-ft. pole to interfere with its 
use and that a comparatively small in- 
crease in its size would have rendered 
Mr. Tucker’s pole absolutely harmless. 
However, be that as it may, the case 
is unquestionably a very important de- 
cision and one which will probably play 
a major role as a precedent for future 
decisions. 

Another case similar to the Tucker 
case, decided in 1937 by the Pennsyl- 
vania Appellate Court, seems also des- 

precedent for future decisions in cases 
involving the same matter of dispute. 

In 1929 a privately owned field 
named “Harrisburg Airport” com- 
menced operations. Adjoining this 
airport a Mr. Bestecki owned a large 
parcel of land on which his own home 
was located. So annoyed did Mr. 
Bestecki become with the airport that 
in 1934 he erected a skeleton wood 
tower about 8 ft. square extending up 
154 ft. in the air. The entire structure 
was invisible at night and during the 
day the guy wires supporting the struc- 
ture were invisible. Under very mys- 


this tower fell, but the undaunted Mr. 
Bestecki built another tower, this time 
being about 90 ft. high. Again under 
strange and unexplainable circum- 
stances the 90-ft. tower one night mys- 
teriously burned down. And again the 
undaunted Mr. Bestecki threatened to 
erect another tower. But this time the 
Harrisburg Airport was more than con- 
vinced that Mr. Bestecki meant what he 
said, so it immediately instituted an 
action to prevent Mr. Bestecki from 
erecting a third tower. During this 
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litigation the airport was sold to the 
Commonwealth of Pennsylvania which 
took up the cudgels in behalf of the 
airport. At the trial the state proved 
that the former towers were erected in 
line with the radio beacon and light 
beacon maintained by the Federal and 
State Governments and directly in the 
path of the prevailing winds. It also 
proved that the towers were not in 
any way connected with the use of Mr. 
Bestecki's property or added to the full 
enjoyment thereof. It was also clearly 
shown that the tower would unques- 
tionably endanger the lives and prop- 
erty of aeronauts and the air-traveling 

The court reasoned along the same 
lines as in the Thrasher case. The 
court divided the air into two zones, 
the lower stratum and the upper 

court said that a landowner has a 
dominant right of occupancy for pur- 
poses incident to his use and enjoyment 
of the surface. 

As to the upper stratum, which a 
landowner may not reasonably expect 
to occupy, he has no right except to 
prevent the use of it by others to the 
extent of a reasonable interference 
with his complete enjoyment of the sur- 
face. Or to put it in other words, a 
landowner can only prevent the use by 
others of the upper stratum of airspace 
if he can prove that such use by others 
constitutes a private nuisance to him- 
self. The court then issued an injunc- 
tion against Mr. Bestecki from erecting 
a third tower on his premises. 

A careful examination of this theory 
reveals that although the court seems 
to adopt and use the same language as 
was used in the Thrasher case, for all 
practical purposes its conclusions more 
closely approximate the consequences 
of the Tucker Theory than the 
Thrasher Theory. But regardless of 
what theory is used the case would 
clearly seem to sound the death knell 
to Mr. Harry Worcester Smith and 
his 300-ft. silo. The Bestecki and 

Tucker cases seem to be the very solu- 
tion required by the New England Air- 
craft Co. in its dilemma over Mr. 
Smith’s hypothetical silo. 

These two cases are the answer to 
our general problem and if followed by 
other states in the Union as prece- 
ueiits. may spell out the answer to all 

But assuring and comforting as this 
may all seem, the ability of an airport 
to prevent the erection of such struc- 
tures depends primarily on its ability 
to prove that the structure is in the 
general nature of a “spite fence." 

Now let us suppose that Mr. Bestecki, 
who originally built the 154-ft. wooden 
tower, decides to erect a tower for 
sightseeing purposes or actually erects 
a six or eight-story apartment house 
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of the house. Could such structures 
be called “spite fences”? Could any 
court truthfully say that such struc- 
tures had no connection with the full 
enjoyment by Mr. Bestecki of his own 
property? The Tucker and Bestecki 
theory allowed an owner to use so much 
of the upper airspace as he was in 
actual possession of and that had a di- 
rect connection with his full enjoyment 
of the surface of his property. Un- 
der the theory of these two cases 
Mr. Bestecki's hypothetical sightseeing 
tower or his apartment house could not 
be attacked as “spite fences" or as 
having no connection with the full en- 
joyment of the owner's right to use his 
property as he sees fit. 

And it is this phase of the problem 
that makes the future of our airports 
a bit gloomy. Two recent decisions 
on this very problem decided in 1939 
may in time to come receive the stamp 
of judicial approval and acquire the 
status of precedents. It is such de- 
cisions that can quickly deflate our 
optimism for a general over-all solution 
and it is such decisions that must be 
carefully watched. 

Capital Airways, Inc., operated a 
small airport and flying school located 
adjacent to the city of Indianapolis. 
In fact, the airfield was so small that 
exceptionally low flying was necessary 
by visiting aircraft over adjacent prop- 
erty in landing and taking off. The 
Indianapolis Power & Light Co. built, 
across a highway adjoining plaintiff’s 
property, a series of 90-ft. steel towers 
spaced 400 ft. apart and which towers 
supported wires carrying 132,000 volts 
of electricity. On the east of the air- 
port the towers were about 100 to 250 
ft. from the airport. Capital Airways, 
Inc., instituted suit to prevent the power 
and light company from maintaining 
the towers so close to the airport. 

The court however was very unsym- 
pathetic and said: 


The establishment of an airport upon 
the appellant's land in no wav affected or 


buildings across the whole of its land; 
and several times as high as its power line, 
it was within its rights notwithstanding it 
might have entirely prevented the landing 
of airplanes at appellant's (Capital Air- 
ways, Inc.) airport. 


And this very briefly is the story of 
how Capital Airways was put out of 
business near the city of Indianapolis. 

It is true that the airport in this case 
was a small one. But the case merely 
shows what a court’s reaction may be 
when an airport attempts to limit a 
landowner from making proper use of 
his own property. Now let us tum our 
attention to another case which is 


equally disconcerting and generally adds 
to our difficulties in finding a proper 
solution to our general problem. 

In 1924 the Dyeer Flying Service 
built an airport in Los Angeles and 
operated it successfully for fifteen years. 

this airfield that within those fifteen 
years of operation a residential section 
had sprung up, and the general area 
was zoned as a strictly residential zone. 
Then out of the clear California sky, 
the state instituted an action against 
the Dycer Flying Service for the pur- 
pose of preventing the operation of 
the airport as such, on the ground that 
after fifteen years of service it had be- 
come a general and public nuisance. 
The usual complaint was made; low- 
flying, dust, noise and crowds. An ad- 
ditional grievance was mentioned, that 
occasionally oil dropped from aircraft 
overhead. 

The court immediately ruled out any 
claim by the airport of priority in use. 
on the possible ground that the airfield 
was first constructed and operated be- 
fore a residential section sprung up. 
The court then defined a public 
nuisance and said that it must be such 
that it affects at the same time an en- 
tire community or neighborhood or any 
considerable number of people, although 
the annoyance or damage upon indi- 
viduals may be unequal. 

The court then cited for its authority 
the Harry Worcester Smith case, the 
Swetland case, the Thrasher case, and 
Gay vs. Taylor and then started to 
wield its axe. It ruled that the Dycer 
Flying Service must cease raising dust, 
cease causing congestion by the attrac- 
tion of crowds, stop the noise and 
dropping of oil, and lastly cease flying 
regardless of whether it be on the 
take-off or in landing, lower than 500 
ft. over adjoining property. 

Although some consolation may be 
found in the fact that the field in this 
case was quite small and not particu- 
larly well constructed so as to prevent 
spreading of dust, still the possibilities 
that may result from this case if it re- 
ceives judicial approval is appalling. 
For under this decision what airport, 
municipal, commercial or private, can 
ever be assured of its continued exist- 
ence when factors beyond its control 
can eventually become strong enough to 
strike at its very foundations, and 
strike at them successfully? 

With communities constantly grow- 
ing up and usually located in the 
proximity of commercial and industrial 
centers, there is hardly a single airport 
in existence today that will not at some 
time in the future become a potential 
public nuisance to the surrounding 

It is true that through technical ad- 
vances dropping of oil, making of noise, 

( T urn to page 126) 


Pressurized Cabin Control 

By H. E. W. Tinker and H. S. Hubbard Airesearch Mfg. Co. 



achieve dominance over nature's bar- 
riers. There is also an economic factor 
involved since flight at higher altitudes 
will permit greater speeds, and also 
from a military standpoint it removes 
the aircraft from the range of ground 
observation and gun fire. However, this 
desire for higher ceilings cannot be 
achieved without transgressing the phys- 
iological limitations imposed on man by 
nature. We have all experienced diffi- 
culty in catching our breath after a 
climb up a mountain but have also no- 

Fig. 1 Pressure vs. Altitude in Standard 
Atmosphere (left). 

Fig. 2 Cabin-plane altitude Curves. 



ticed that as we stay at this higher . ele- 
vation for a period of time we eventu- 
ally become acclimatized to the rarer 
atmospheric conditions. If this process 
of elevation were made by slow and easy 
stages, it would be possible to eventually 
accustom the human body to the lower 
pressures experienced on extremely high 
mountains. But in the flight of aircraft 
we are faced with the problem of rapid 
ascent and descent with an intermedi- 
ate period at which the high altitude 
may be maintained throughout the 
range of flight. In order to do this, we 
must in some way provide an adequate 
supply of oxygen under pressure and 
this may be accomplished in the most 
comfortable and practical method from 
all points of view by means of the pres- 
surized cabin. 

The pressurized cabin has passed the 
novelty stage and become an actuality 
as may be evidenced by its introduction 
into airline service on the Boeing 
Stratoliners. To many the pressure 
cabin control still contains an element 
of mystery which it is hoped may be 
somewhat clarified in this article by pre- 
senting a description of the operation of 
the Airesearch Control which is a modi- 
fication of that used on the Stratoliners 
and for which United States Patent No. 
2208554 has been issued. 

Before delving into the advantages 
and limitations of the pressure cabin 
it would be well to review briefly the 
physiological effects that make cabin 
pressurizing desirable from the stand- 
point of the individual who must oper- 
ate or fly with aircraft on civil or rnili- 



Fig. 3 Chart Showing Example ol time saved using variable absolute pressure control 

over present control. Control device tor pressurized cabins. 
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slots in the lace ot the guide, each Indicated 
by a small arrow. Airport elevation is set 
in lower center cutout and immediately live 
other indicated altitudes assume correct po* 
sitions. Two 'other sliding panels give perti- 
nent inlormalion in lour other spaces. Right: 


M UCH attention has been given to 
instrument flight procedures and 
methods of orientation when flying by 
instrument on a radio beam course, but 
there has been quite a difference of 
opinion as to how to approach the ter- 
minal field after crossing the radio cone 
of silence. The writer has worked out 
a practicable standardized approach 

applicable to airline, military, and pri- 
vate flying operations. The method is so 
simple that it has been possible to in- 
corporate it in a pocket Instrument 
Approach Guide for use of the pilot in 
letting down to the field after crossing 
the cone of silence. 

The Barrie Instrument Approach 
Guide is based on the experience gained 
in teaching instrument flying in the 
California National Guard and to the 
pilots of Western Air Express. It is 
based on the knowledge that the method 
of flying down a radio range is fairly 
simple. Using the A and N code sig- 
nals to arrive at the cone of silence is 
an easy technique to learn and is easy 
to remember. However, upon arriving 
over the cone of silence the various 


STANDARDIZED 
Let-down Procedure 

The author has developed an instru- 
ment approach guide which should in- 
terest all pilots who fly on instruments. 


By Allan A. Barrie Captain, Western Air Express 



methods and procedures for descending 
to the field have been somewhat in- 
volved and confusing. The Barrie Ap- 
proach Guide seeks to simplify let-down 
procedure by a standard method suit- 
able to all planes and radio ranges. It 
has been used in several Link Trainer 
courses by TWA, Mid-Continent, and 
Continental Airlines. It is also used by 
pilots of Western Air Express in in- 
strument descents and has been adopted 
by many pilots of United Air Lines. 

Basic assumption of the Barrie Ap- 
proach System is that the plane is 
brought over the cone of silence at an 
altitude 9,500 ft. greater than that of 
the airport. Front this point the ap- 
proach is made along the safest legs 
of the range by means of following a 
symmetrical flight path out and back 
with standard procedure turns at each 
end of a zig-zag descending flight path 
at 120 m.p.h. and 500 ft. per minute 
rate of descent. However, the Barrie 
Instrument Approach Guide is so ar- 
ranged that a wide choice of altitudes 
for the initial approach is practicable. 
Although the basic procedure calls for 
an approach time of 16 min., this may 


pending upon circumstances, nature of 
the terrain, etc. In any case the Barrie 
pocket approach guide makes it easy to 
follow the desired procedure precisely. 

Recommended approach procedure 
is illustrated graphically by means of 
a chart on the face of the Barrie Ap- 
proach Guide. This chart is sym- 
metrical with the cone of silence as the 
zero point at the center of the hori- 
zontal scale. The chart reads hori- 
zontally from zero to 4 min. both left 
and right of the cone of silence, while 
the vertical scale is indicated by incre- 
ments of 1000 ft. altitude above the 
airport. Let-down procedure instruc- 
tions are printed at the base of the 
chart, together with an illustrated pro- 
cedure turn requiring 2 min. for a 180 
deg. turn. 

Altitude of the home airport is set 
by means of a sliding scale, while two 
scales are used to set the compass 
course out and back along the selected 
leg of the radio range. Altitude of the 
field can be taken from the map. Once 
this is set the indicated approach alti- 
tude and the check altitudes for starting 
each procedure turn, and for crossing 
the cone of silence at the half-way point 
in the descent, and on the final ap- 
proach, are all shown in appropriate 
windows on the chart. The slide will 
accommodate airports from sea level to 
6,500 ft. elevation, giving a top initial 
approach altitude of 16,000 ft. If it is 
practicable to conte over the cone of 
silence at only 5,000 ft. above the 
ground then only the final approach 
area need be used and airport eleva- 
tions up to 11,000 ft. altitude can be set 
on the guide. 

As an example of the use of this 
method, in conjunction with the Barrie 
guide, let us assume an airport eleva- 
tion of 1,000 ft. When this elevation is 
(Turn to page 124) 
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Production 


At Noorduyn 


With the swiftly accel- 
erating production of 
the Canadian aircraft 
industry playing an 
ever increasing part in 
Empire defense, these 
views of the factory 
facilities and model 
trainer produced at 
one of Canada's out- 
standing plants reveal 
the impressive devel- 
opment of the industry 
north of the border. 
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Curtiss-Wrighl's roller conveyor system lor landing gears. 


Applying Automotive Methods to 


With the airplane a decisive factor in world issues, attention is 
directed to the experience and facilities of the world's outstand- 
ing mass production enterprise, the American automobile industry 


T HE international situation has dem- 
onstrated that the effectiveness of 
the airplane is a decisive factor in- the 
outcome of the issues at stake. This 
potent weapon has directed attention to 
the urgency for quantity production of 
aircraft essential to National Defense. 

With the need for increased produc- 
tion quantities it is natural that there 
should be serious- interest in the appli- 
cation of mass production technique in 
the manufacture of aircraft. Conse- 
quently, the aircraft industry is urged 
to utilize the experience and facilities 
of the world's most outstanding mass 
production enterprise, the American 
Automobile Industry. Although no sin- 
gle business can lay claim to mass pro- 
duction as being its own development, 
the automobile industry has probably 
contributed the most through its bold 
and realistic approach. 

It is the purpose of this paper to indi- 
cate what can be accomplished in plan- 
ning projects and processes; involving 
Design, Tool, Production, and Process 
Engineering; and to outline the various 
elements so necessary in the achieve- 
ment of the high industrial efficiency 
which has become synonymous with 
mass production. 

In that the term mass production has 
become decapitalized the true definitions 


are somewhat obscured and since the 
subject is too comprehensive to permit 
more than limited treatment, it is the 
intention, through this resume and ac- 
companying illustrations, to define 
briefly the requisites to mass produc- 
tion and its expectations in the manu- 
facture of aircraft. 

To the casual observer the question 
arises as to why the methods and prac- 

not more extensively utilized in the 
manufacture of aircraft. More than su- 
perficial observation will reveal that 
what appears to be reluctance on the 
part of the aircraft industry to accept 
automobile production standards is due 
primarily to the numerical and other dif- 
ferences in what constitutes quantity or 
mass production and the influence of 
contingent conditions perculiar to each 
field. Five hundred cars per day un- 
der normal circumstances would not 
reoresent unusually high production, 
whereas up to recently ten airplanes of 
one type per day would be outstanding. 
The situation is further complicated by 
the imperative compliance to rigid 
weight, performance, reliability, and 


strength specifications in aircraft man- 
ufacture. An empty gas tank or a 
broken gas line in an automobile is not 
a serious hazard, it's an inconvenience, 

usually represents an emergency. 

Special and single purpose machine 
tooling and extensive conveyor systems 
are economically essential in the manu- 
facture of 100,000 cars wherein certain 
details of the cost of 1/100 of a cent 
becomes important. Ill aircraft con- 
struction the application of such refine- 
ments obviously cannot be as extensive. 
It is not to be construed, however, that 
the aircraft industry is barren of oppor- 
tunities to apply advanced production 
methods. Careful analysis supports the 
conclusion that much can be gained 
through the utilization of automobile 
methods and practices when combined 
with a liberal application of common 

Before proceeding further, it will be 
helpful to clarify some fundamental prin- 
ciples inherent in what is commonly 
known as mass production. The term 
is somewhat misleading, the general 
belief being that it involves only the 
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Aircraft Production 


By Don R. Berlin Dir. of Military Engineering, Curtiss Aeroplane Division 


Peter F. Rossraann Research and Development Engr., Curtiss-W right Co rp. 


machine tools. Quantity alone does not 
make mass production, however; mass 
demand is a reciprocal factor*. There- 
fore, it is necessary to differentiate be- 
tween large quantity and mass produc- 
tion. A change in the production de- 
mand from 100 to 1,000 parts, with cer- 
tain time limitations, requires more 
than merely moving the decimal point 
on a Shop Order. It may necessitate 
redesign or retooling of the part. 

Mass production results in uniform- 
ity, and this consequence is evident in 
the production of many things that are 
a part of everyone’s daily activity, 
wearing apparel, cigarettes, even in the 
canned and packaged food we consume. 
This accurate duplication of results 
which changed luxuries into necessities 
can best be illustrated in that although 
a single craftsman can produce an ob- 
ject of superior quality, it is unlikely, 
except under the most propitious cir- 
cumstances, that the same craftsman 
can duplicate the original results ex- 
actly; nor is it reasonable to expect 
that artisans of equal skill, using aver- 
age tools, can produce identical results. 
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Finds Flaws in 
Aircraft Parts 


Defective material is rejected 
through new scientific method 


By Tom Triplett 

Triplett & Barton, Inc. 


B EHIND a door marked “X-Ray Laboratories”, a group 
of young scientists at the Lockheed Aircraft Corpora- 
tion’s factory in Burbank, Calif, are X-raying, "finger 
printing”, crushing and tearing apart, and fatigue-testing 
thousands of metal parts daily. Our job is to find flaws, if 
any, in the castings and forgings sent from foundries in all 
parts of tile United States, and in welded sections produced 

With the future of our national defense dependent upon 
the skill and speed with which the aircraft builders can 
turn out planes, our work takes on special significance at 
this time, particularly as we are eliminating delays formerly 
occasioned by the handling of faulty parts on the production 
line. Under this system of inspection and testing only 
sound parts are machined. 

Five years ago when Victor Barton and I opened our 
independent research laboratories, which are housed in the 
Lockheed plant, the use of X-ray and metallurgical diag- 
nosis was new to the aircraft industry. At first. X-ray 
examination of class 1 and stress parts was limited to 10 
per cent of the total used. During those days the inspectors 
in the machine shops were expected to detect flaws in the 
metal parts handled. But even the sharp eyes of the in- 
spectors were not keen enough to catch all the defects 
occasioned by the faulty mixing and pouring of the alloys 
at the foundries. Experience soon proved that 100 per 
cent X-raying of class 1 and stress parts actually saved 
time, because it assured that no time would be wasted in 
handling parts on the production line that were unsafe to 
put in a plane. 

Regarding the rejection of faulty parts, on occasion it 
has been necessary to turn back a major portion of a 
foundry order because of flaws revealed by the penetrating 
rays of the X-ray machine. Since the modern plane is 
made up of thousands of separate parts, in some of the 
larger ones the number runs as high as 100,000, it is 


important that any that might cause structural failure be 
eliminated. 

During the first stages of the X-ray and metallurgical 
research work, the radiographing of 100 parts a day was 
considered an achievement. The average was 30 to 40. 
By way of contrast, we recently installed a new, fully auto- 
matic X-ray machine that will photograph 5,000 average 
parts per day. It is a compact unit, with all essential parts 
housed in a cabinet, ten feet high and four feet square. 
Due to the use of 1500 pounds of lead lining, the operator 
can stand beside the machine without being exposed to 
dangerous X-rays. 

It represents iour years of intensive study and comes 
into service at a time when increased output is most needed 
by the industry. We estimate that ten of the new X-ray 
machines can handle the X-raying of all the stress parts 
that would be used in 50,000 planes a year. Additional 
machines are to be ordered to replace the three older X-ray 
units now operated by our laboratories. The older units 
have about 30 per cent of the capacity of the new machine, 
which is designed for continuous conveyor belt feeding and 
can be hooked up in a battery with three or four others. A 
conveyor table arrangement, however, is being used on the 
first machine. 

The new machine contains many improvements that the 
X-ray specialist will appreciate. The fact that the operator 
can work alongside of the cabinet eliminates the time previ- 
ously required to wheel parts in and out of the lead-lined 
X-ray chamber in which the X-ray equipment was previ- 
ously housed in the interest of safety. The X-ray tube and 
transformer arc encased in the upper portion of the cabinet 
which is raised and lowered by an automatically controlled 
electric lift. In order to eliminate high voltage cables, the 
X-ray tube is plugged directly into the transformer. This 
arrangement makes it possible to replace the tube in one 

The machine’s robot control is a small, compact separate 
unit. In case of break down of one control, a switch to a 
new one can be made in a few minutes. The operator can 
select the exposure he wishes to use, and the speed at which 
he wishes to iced the machine, set the control accordingly 
and concentrate his attention on getting parts on and off 
the conveyor table. 

The machine will handle the largest airplane castings 
made. Special gates on either side of the cabinet make it 
possible to radiograph fabricated pieces up to 30 feet long 
and two feet in diameter. 


Every part sent to the X-ray laboratory is first dio-numberod for 
future identification. A record is kept of each part and the plane 
on which it is used. Portable rack is at left. 
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The growth in the use of X-ray as an inspection tool is 
indicated by our records which show that in the first four 
years of operation we X-rayed 500,000 parts. During 1939 
we X-rayed more than a half-million parts, and this year 
expect to exceed one million. We are today the largest 
single users of film in the United States, and possibly the 
world. Our rate of exposure is about a gross of 14x17- 
inch film per minute. 

The tremendous increase in the capacity of X-ray equip- 
ment is attributed to many factors: improved machines and 
improved method of handling parts in the X-ray depart- 
ment; development of a fool-proof procedure and building 
up of a personnel capable of functioning on a 24-hour basis ; 
better films, which have been changed from a No. 1 to a 
No. 10 rating in the space of three years; better screens, 
that have made film action 20 to 40 times faster, and 
developers that retain rather than lose their effectiveness 

All parts brought into the laboratory for testing are 
immediately identified with a number. A work order is 
then issued carrying general information concerning the 
parts, where and how they are to be used, and their identi- 
fication numbers. Each part is die-numbered to correspond 
(Turn to page 108) 




>f the cabinet. The tube 


At regular intervals, parts ok'd by X-ray are double checked in 
this compression machine, which exerts up to 300.000 lb. sg. ft. 

A technician studies each X-ray plate. This plate shows 41 parts. 
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Warplane Factories in Germany 

Diesel engine production has long been an im- 
portant factor in the German Air Force program 


A DESCRIPTION of the warplane 
factories in Germany would be in- 
complete without reference to the 
Junkers diesel factory in which thous- 
ands of the engines used by the Luft- 
waffe and Deutsche Lufthansa have 
been produced. This large ultra-modern 
factory located near the headquarters of 
the firm at Dessau is unique in that it 
is the only factory in the world in 
which diesel aircraft engines have been 
produced on a large scale. Like other 
factories in Germany it is a self-con- 
tained unit spread over a considerable 
expanse of ground with its own anti- 
aircraft defences and air-raid shelters 
deep in the ground. 

After a tour of the numerous one- 
story buildings at the diesel factory it 
is obvious that the application of mass 
production methods to the manufacture 
of diesel aircraft engines is just as 
practical as it is for gasoline aircraft 
engines. Tooling up for large series 
production does not present difficulties 
even in the case of an unusual type of 
engine such as the Jumo 205 diesel. 
Special machines are essential for the 
economical processing of certain of the 
parts but these machines can be de- 
signed so that they can be used with 
different tooling for production of 
larger or smaller engines of the same 
basic type. 

The machining of the one-piece 
Silumin alloy cylinder block of the 
Jumo 205, with its intricately-cored 
water passages, is interesting to watch. 


Part III 


By Paul H. Wilkinson 

Consultant, Diesel Aviation 


The facing of the top and bottom and 
two ends of the casting is relatively 
simple. For the machining of the six 
long parallel bores for the cylinder 
liners a special horizontal boring ma- 
chine is used. On this machine the 
cylinder block is mounted horizontally 
on a table which moves up to three long 
boring bars which bore and face three 
of the holes simultaneously. The cylin- 
der block then is moved sideways on 
the table and the same operation is 
repeated for the remaining three bores. 

For the machining of the recesses 
and caps for the seven crankshaft bear- 
ings at the top and bottom of the cylin- 
der block a similar type of boring ma- 
chine is used. The block is mounted 
horizontally on a table as before and 
two boring bars process the two sets of 
recesses and caps simultaneously. The 
thirteen bearings in the long injection 
pump camshaft housings are broached 
on a special machine which performs 
this operation in approximately 1 min. 

The cylinder liners require consider- 
able machining from the time they 


arrive at the factory in the form of 
hollow steel forgings to the time they 
arc ready for assembly in the engine. 
The liners are bored to close limits on 
a twin-spindle horizontal boring machine 
and then are ground and honed on a 
special twin-spindle grinder. As the 
liners are unusually long these opera- 
tions have to be performed on a 
machine in which the liner can be 
chucked centrally and processed at both 
ends snnultaneouslv to prevent distor- 
tion. Other intricate operations on the 
liners include nulling grooves around 
the outside of their mid-sections to in- 
crease the cooling area, milling a num- 
ber of large tangential slots for the ex- 
haust ports and drilling a large number 
of small tangential holes for the inlet 

Most of the other parts of the engine, 
with the exception of the hydraulic 
vibration damper and the fuel injection 
pumps and injectors, approximate the 
parts found in a water-cooled or liquid- 
cooled gasoline aircraft engine. The 
relatively small six-throw crankshafts 
are similar, as are the spur gears used 
to provide a reduction drive for the 
propeller shaft. The ground blower on 
the Jumo 205 contains a gear-driven 
double-entry impeller for scavenging 
and this -unit is similar in construction 
to a supercharger. 





Special methods are used for the in- 
spection of the various parts before 
they are released for assembly. The 
fire-rings used on the pistons arc tested 
at four points on their circumference 
to check their external diameter, round- 
ness and conicity. The large bores of 
the cylinder liners and the minute bores 
of the fuel injection pumps are in- 
spected with Zeiss optical devices to 
check the quality of their surfaces. X- 
rays are used to check the location of 
rifle-bored holes in small steel rods 
which then constitute high-pressure 
tubing leads for connecting the fuel 
injection pumps to the injectors on the 

The calibrating and matching of the 
fuel injection pumps is particularly 
interesting. After the pumps have been 
assembled and tested individually they 
are mounted in sets of six on their cam- 
shaft covers and two sets are attached 
to a special machine on which they are 
caused to function as on an actual 
engine. This testing machine has 
dummy combustion chambers into 
which the injectors are screwed and 
connected to the pumps by means of 
high-pressure tubing. The pump cam- 
shafts arc driven at predetermined 
speeds by an electric motor and the fuel 
injected into each combustion chamber 
is caught in glass jars. After a defi- 
nite interval of time the machine is 
stopped and the jars and their contents 
are weighed to determine whether all 
of the pumps have been injecting the 
same quantity of fuel. Matching the 
two sets of fuel injection pumps in this 
manner before installation insures a 
smooth running engine with economical 
fuel consumption. 

Regular flow line production methods 
are used for assembling Jumo diesels. 


The final assembly of the engines is 
carried out in three flow lines. The 
cylinder block castings are secured in 
rotatable engine stands so that the vari- 
ous parts can be installed and attached 
with the minimum amount ot time and 
labor. The cylinder liners are laid out 
in sets of six on wheeled tables along- 
side the engine stands and after the 
liners have been installed the twelve pis- 
ton and connecting rod assemblies are 
brought up on another wheeled table 
followed by the two crankshafts and 
their spur gears. Judging from the 
length of the final assembly flow lines 
and the speed with which the engine 
stands were moved up as finished en- 
gines were removed from the lines, it 
appeared that from four to six diesels 
could be produced during one work 
shift — that is to say. from 100 to 150 
engines a month. With three shifts 
working production probably could be 
increased to 400 engines a month. 

With regard to the human element at 
the J unkers diesel factory one could not 
help being impressed by the excellent 
working conditions which prevailed. 
Strikes and so-called "collective bar- 
gaining" were "verboten" and as there 
were no labor difficulties with which to 
contend, everything was humming like 
a top. In the cafeterias for the em- 
ployees the food was plain and whole- 
some and there was plenty of it. In the 
grounds were a large swimming pool, 
a gymnasium, and a clubhouse with a 
well-stocked aeronautical library. The 
cloak roooms and lavatories in the fac- 


tory buildings were models of cleanli- 
ness. At this factory, as at other war- 
plane factories in Germany, many of 
the employees came to work on bicycles 
which were stacked vertically on their 
rear wheels in long bicycle sheds. In 
1939. the “people's car” was not in evi- 
dence as other uses were being found 
for raw materials and gasoline. 



Machine Scheduling 


makers call lor closer control ol machine 
loading. In this third ot a series ot three 

and methods Involved in scheduling and 


I N one brief year the volume of work 
of the Southern California job shops 
handling; the outside production of parts 
for the aircraft industry has expanded 
many fold, and is likelv to increase still 
more in 1941. 

A year ago, in addition to assuming 
direct operating responsibility, shop 
supervision to a great extent performed 
the functions of production control. 
Shop foremen did much of the estimat- 
ing, checked over incoming orders, 
hunted up tooling and material, planned 
the work and routed it through the 
shop. They also answered the calls oi 
aircraft factory follow-up men. But 
now the pressure of work makes this 
almost impossible. 

Today every shop has many more 
men whose work must be supervised; 
many new ones requiring special atten- 
tion and training. In order not to 
break the back of shop supervision it 
is necessary to relieve it of all respon- 
sibility not connected with directing the 
work within the shop itself. It is there 
we must look to mechanics and master 
mechanics to exercise the skill and ex- 
perience needed for getting out satis- 
factory airplane parts. 

By the same token it is evident that 
orders should now go into the shop 
ready to work, with tooling and mate- 


PART III 

By C. W. S. Parsons 

M.£., Consultant. 


rial available, blueprints in order, and 
definite times assigned for beginning 
the various operations so as to assure 
the meeting of promised deliveries. In 
other words the shop needs the coop- 
erative service of a production-planning 
unit which shall take on the responsi- 
bility for routing jobs through the shop, 
scheduling them on the machines, but 
first running down the shortages and 
deficiencies and otherwise taking on 
the follow-up of loose ends. 

There are certain things which must 
be taken into account when setting 
up the planning function for jobs mak- 
ing airplane parts. It must be remem- 
bered that the aircraft industry is dif- 
ferent from other businesses when it 
comes to establishing the functional 
principle in shop operation. General 
formulas do not necessarily apply, and 
it may be that calling in an engineer 
familiar with conditions as they exist 
will be helpful, as well as time saving 
and money saving. 

The wide variety of work and the 
relatively small size of orders indicate 
the need for simplicity and economy of 
method of planning. The extreme 
pressure exerted on the shops to get out 
“hot orders" and “reworks” at a mo- 


ment's notice requires that great flexi- 
bility be built into any machine schedule 
as an integral part of it. 

At the present time the parts shops 
estimators usually do not analyze in 
detail the routing of the work on the 
machines. In preparing estimates on 
work requiring special tooling, or on 
operations not readily assignable to 
universal type machine tools, they 
largely depend upon shop supervision 
to tell them how the jobs will be run. 
This brings in a critical factor which 
must be taken care of. 

If shop supervision is to be relieved 
of the routing and scheduling, it follows 
that adequate routing and scheduling 
must be provided. Few men on the out- 
side are qualified to determine machine 
routings and operation times, and few 
men can be spared from the shop it- 
self. Yet someone must be trained for 
this work, or the present estimator must 
expand his duties to include making 
accurate, detailed breakdowns of oper- 
ation times for work to be done on spe- 
cific machines. Hence there may be, 
and most likely will be, need for cre- 
ating the new planning responsibility 
a step at a time. In the interim the 
shop may have to continue to advise the 
estimator as a means of freeing itself 
later for concentration on operations. 

In the larger shops some use is be- 
ing made of time-study men to check 
and analyze jobs going through the 
shops. This serves the purpose of dis- 
closing opportunities for bettering pres- 
ent methods and in connection with 
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scheduling and building up data from 
which to construct new estimates. But 
in the average job shop the estimated 
times of operations must remain de- 
pendent upon the estimator's experience 
and judgment as applied during a study 
of the blueprint. The method of sched- 
uling must embrace whatever means are 
provided to compensate ior differences 
between the time it is estimated a job 
will take and the actual time it does 
take. But having thus dwelt on some of 
the difficulties, let us now consider some 
of the basic principles, and how to make 
use of them. 

The first principle is that if the or- 
ders flow into the shop, ready to run. 
they go on through the shop with very 
little trouble. The main grief comes 
from new orders on which new tooling 
must be proven. Beyond that, it is the 
percentage of orders having something 
wrong with tooling, material, or speci- 
fications which now stirs up most of the 
trouble and ever, knocks the orders 
ready to run into the past-due column. 
Hence we will schedule only orders 
ready to run, and the minute orders 
arrive short of anything needed, turn 
the pressure on the buyer to get the 
discrepancy corrected. This of course 
can be done entirely independent of the 

The second principle is that if the 
planner has a graphic picture of the 
scheduled, day-to-day loading of every 
machine in the shop, lie can see in ad- 
vance which machines are going to run 
out first, and put the pressure on for 
more new orders, or for material or 
tooling short on orders now on hand 
but not scheduled. In the past the shop 
often became aware of the fact that a 
machine was going to be shut down but 
a short time before it actually stood 
idle, waiting for work. The planner 
knows days in advance. 

With reference to job shops making 
separate parts for the aircraft factories, 
it is desirable to have someone, i.c., the 
planner, determine when each operation 
should be started. Working in the 


order of due dates is not enough, since 
the length of time to complete the parts 
determines when the work must begin. 
Moreover, there is the competition be- 
tween aircraft factories for the time of 
the shop. Should a “hot order” re- 
ceived today past due have preference 
over one received three weeks ago 
which must be started today to be de- 
livered in time to another factory? It 
is well known that where the shop 
chooses which orders to run, personal 
preference for jobs, knowledge of 
which arc more profitable, likes and dis- 
likes for factory follow-up men, not to 
mention the amount of pressure these 
individuals may be able to exert, all 
may have an influence on the factor of 
when jobs are to be started. Yet the 
parts are practically all needed in na- 
tional defense, or for the British. Every 
order, however desirable or profitable, 
becomes an obligation once accepted. 

It would seem as if the principle of 
first come, first served should in reason 
be established and preference given over 
orders that are hot or past due, and 
over work which must be started during 
the present week or in the future. 
This principle may be built quite simply 
into the method of scheduling the work 
on the machines. It goes without say- 
ing that there is no reason why the 
planner should not be governed by this 
principle, yet make such adjustments 
as the management of the job shop 
secs fit to specify in unusual cases. The 
ordinary criterion would seem to be 
whether the aircrait factory demanding 
special consideration would let the other 
fellow have such preference if the situa- 
tion were reversed. 

In the larger shops, and particularly 
those making assembly units or doing 
work requiring a great deal of tooling, 
purchasing materials and drawing up 
details of parts, it is necessary to chart 
out the timing of these functions. They 
may have to be performed for the sepa- 
rate parts to assure their fabrication 
being completed in time for them to go 
into sub-assemblies and final assemblies. 


Presumably this process of scheduling 
is being performed by the aircraft fac- 
tories themselves in the case of separate 
parts farmed out to “outside produc- 
tion,” with the due dates on the orders 
reaching the job shops constituting the 
tie-in with such scheduling. But where 
the shop itself performs any of these 
functions of engineering, procurement, 
or assembly, as well as fabrication, the 
planning work involves the coordina- 
tion oi these various activities, and 
should be set up with that in mind. 

But once the shop orders for machin- 
ing or fabrication of parts are written, 
the point of view shifts. The object 
is primarily machine loading. If the 
load to go on the machines has been 
studied in connection with negotiation 
and acceptance of orders, and charted 
by operations as suggested in a pre- 
vious article, questions of adequacy of 
machine capacity have already been an- 
alyzed and necessary action taken. The 
scheduling of the work by particular 
operations on particular machines is 
basically an operating problem, a matter 
of servicing the shop and its supervi- 
sion so that it does not have to worry 
about getting orders ready to run. The 
machine loading schedule will reveal 
even more closely the presence of bottle- 
necks or over-capacities, but its major 
function is to act as a carburetor feed- 
ing the right amount of the right work 
to the machines at the right time, so 
that they will be subject to the least 
disturbance by outside influence. 

From this point of view the following 
method of machine loading now being 
used becomes understandable. For each 
job covering a separate part the plan- 
ning unit creates an operation card 
showing the successive steps necessary 
for processing the part, and detailing 
the equipment needed to perform them. 
This information may appear on the 
separate shop orders accompanying 
parts into the shop, or it may be avail- 
able on a duplicate process card in the 
given department of the shop, in which 
(Turn to page 104) 
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BEAM-COLUMN END MOMENTS 
FOR KNOWN FIXITY COEFFICIENTS 

By Frank B. Wozniak Sfouf Skycraft Corp. 


I N the design of pure columns the 
stress analyst almost invariably han- 
dles the effect of clastic and restraint 
by inserting the well-known "end-fixity 
coefficient 1 in the Euler equation. Fre- 
quently members having known or 
arbitrarily - set end - fixity coefficients 
must be designed as beam-columns 
carrying one or more concentrated 
lateral loads. Then the analyst has no 
such simple expedient to revert to. 
The following is a method for calcu- 
lating the restraining end moments for 
any end-fixity coefficient less than four. 

Osgood (Ref. 1) and Euler have 
shown that 



Then 
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L 1 


(rL+s) 
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At the critical column load L/j = 
it Vc ; thus 

1 _ rVe »- Vc - 3) 

v tan ir Vc sin a* Ve 
Now, for the beam column shown in 
Fig. 1, between 




M 




Also, the general equation for beam 
column moments with concentrated 
loads is (Ref. 2) 


Then from equations (4) and (5) 



But. since 0, = dy/dx at x = O 



M,- M, cos Lj Wrin b jl 
j sin L/j sin I. j J 



fi gussets are employed at the ends oi 
the beam column, then from Fig. 2 

Mi — Si (m - Ps) = Oi m' (9) 
nnd Ms = Usin' (10) 

Substituting (9) and (10) in (7) and 
(8) yields 




Expressions (11) and (12) are both 
transcendental equations, and hence the 
simplest solution appears to be to sub- 
expressions and then solve the resulting 
equations simultaneously to obtain 0, 
and 0-. Finally, for n concentrated 


Fig. 3 illustrates an elastically re- 
strained beam-column for which the end 
moments are to be determined. The 
data necessary for the solution of the 
problem are the following: 


P = 1001b. W = 100 lb. 

L = 80 lb. a = 20 in. 

L/j = 1.00 (radians) b = 60 in. 
j = 80 in. s = 3 in. 

E = 10' lb. per sq. in. c = 2 
1 = .064 in. 1 


From equation (3) 

1 3.14V, 3.14V, 

“ = tan (3.14V,) sin (3.14V, 


5.84 


From equation (2) 

2 x 9.87 X 10' x .064 
“ = (80)* 


(“* + S )~ 


3.3 x 10' in-lb/rad. 


Then, from (9) 

m'- 3.3 x 10*- 100x3 =■ 32,700 in-lb/radian 
Substituting the known quantities in 
equations (11) and (12) and simplify- 
ing yields the expressions 

0.06 — 2.470, — 0,760, = 0 
0.044 — 0.760, — 2.470, = 0 


From which O, = 0.0208 and 0, = 0.0114 
radian. Then 

M, = 0.0208 x 32,700 = 680 in-lb. 

M, = 0.0114 x 32,700 = 373 in-lb. 




IT ISN'T IN THE BOOK 
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96 Days from Ground-Breaking to Production 



. . . in the Air 


T 11E newest Curliss-\Y right unit to be placed 
in operation, the Caldwell, New Jersey, plant 
of the Curtiss Propeller Division, takes its 
place among those factories of the American 
aircraft industry dedicated to making America 
first in aircraft production. 

The third Curtiss Propeller Division plant 
to be placed in production within a period of 
27 months, and the largest aircraft propeller 
factory in America, manufacturing operations 
were begun in the Caldwell plant 96 days 
after breaking ground. This practically 
continuous expansion has been achieved 
simultaneously with a consistent increase 
in production and engineering development 
for the expanding needs of National Defense. 

CURTISS PROPELLER DIVISION 

Ciirtloa-Wrighi Corporation • OAI.DWEI.I.. NEW JERSEY 





the Birdmeris Perch 


This month we inaugurate a new feature— the Funnyboner’s Dept. We’d like to hear 
about the boners you pulled when you were learning to fly. I think we’ll get some pretty 
good laughs, and of course, there's nothing like profiting by the other fellow’s mistakes! 


FUNNYBONER, NUMBER 1 

Here is the first boner 1 pulled while 
learning to fly: 

I had just soloed and had logged a few 
hours solo time, when 1 took the trainer 
up for a half hour practicing turns and 
figure eights. When my half hour was up, 
I glided Track to the airport and prepared 
to land. I checked the wind sock as usual, 
but this day I must have been thinking 
of something else, for I started to land 
down wind. The plane was an old two- 
seater, open-cockpit plane and landed 
rather hot. My approach was good, but 
as I leveled off to set her down, I noticed 
the hangars and school oflice were flash- 
ing by at rather a high rate of speed. I 
kept pulling back on the stick trying to 
set her down, but I kept using more and 
more of the runway. I noticed the last 
hangar at the end of the runway flash 
past, and I gunned her to come around 
again. As I did, I noticed another plane 
preparing to land in the opposite direc- 
tion to which I was attempting to land. 

All of a sudden it dawned on me that 
I had landed down wind instead of into 


IS THERE A CARPENTER 
IN THE HOUSE? 

gar for their plane. They had been saving 
money for a long time to build this han- 
gar, and they had just enough lumber 

Unfortunately, one of the pilots, while 
working, sawed a ten-foot beam of 3" x 
5" in half by mistake. He now had two 



those two fellows splice those two pieces 
together? 

Send in your answer, with illustrations. 

THE CHINESE HAVE 
THE RIGHT IDEA 

Here in this country, we usually judge a 
man by what he has: 300 hours in the 
air, a million dollars, or a set of twins. 
In China, on the other hand, a person is 
judged by what he hasn't. Bad habits, a 
loud mouth, or a shrewish wife, for in- 



Now, if you really want to appreciate 
Gulfpride Oil to the fullest, you've got 
to take the Chinese point of view. Gulf- 
pride is important to you because of 
what it basn t! 

Gulfpride Oil hasn't a lot of things 
which might lead to inefficient lubrica- 
tion in your motor, because we've gone 
to a lot of trouble to sec that these things 

To be specific, we’ve started with only 
the finest crudes. Because, while we know 
it's possible to make a fair oil out of 
poor crude, we know that only the finest 
crude will give you the host on. 

Also, that's why we use the Alchlor 
process— experience has shown us that 
this special process removes up to 20% 
more of the carbon and sludge formers! 
It all boils down to this: because we've 
taken the trouble to see that Gulfpride 
has a lot of important "hasnts" — you've 
pot one of the finest, toughest, longest- 

THIS MONTH'S WHOPPER 



to spoil their efforts. Finally, they built a 
safe that was fire-proof, torch-proof, buinb- 
ijnde Pookie, no sir! 

He had heard of the wonderful things 


back, and flicked a lighted match at it. 
discovered the meaning of the saying "Crime 

You can yank my prop, if that safe didn't 
make a noise like a cross between a thunder- 
bolt and a gang of women at a lire sale, with 
a tremendous howl, it left the flour and took 
Pookie at the belt buckle. 

There he stuck as she zoomed for the 
stratosphere. 

The last rime lie passed die earth, I no- 
ticed he and the safe were taking on a tear- 
drop shape. 1 figure hi 




P.S. That ring around Saturn is a friend of 
mine who took off in a power glider with a 
tank full of G. A. G. and got his controls 
jammed in a left bank. 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 


five-foot lengths and the plans called for 
a ten-foot beam. To complete the han- 
gar, they had to splice the tsvo live-foot 
lengths together. And remember— aside 
from nails, they could spare nothing, 
neither hardware nor wood. If you had 
been there, how would you have helped 


Dear T.W.T.: 

1 am the only man alive, who holds^the 

I shall explain to you why Halley's comet 
is not a comet, but is none other than my 
unde, Pookie Googins. 

Unde Pookie was the greatest safe cracker 
of aij time. Admired by all in that profes- 
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Aviation's Regulated Economy 


By Selig flltschul 


T HE air transport industry’s complac- 
ency in obtaining exemption from 
excess profits taxation was rudely shat- 
tered by the impact of another phase of 
the national defense program. In order 
to accelerate our rearmament program, 
the air carriers became the nation’s 
first industry to have consented to defer 
contemplated expansion plans. 

While air line stocks did not rally 
appreciably when tax exemption was 
granted they were subjected to heavy 
liquidation when limitation of contin- 
ued expansion became increasingly evi- 
dent. Interestingly enough, Pullman, 
Inc. enjoyed better market sponsorship 
in the belief that it would be a major 
beneficiary through any action that 
would arrest the air lines’ increasing 
share of the railway travel market. 
"One man’s poison is another’s meat,” 
is an aphorism that may be alternately 
applied as Pullman and the air lines 
contend for passenger business in the 

Upon closer appraisal, it is found 
that restrictions placed on commercial 
aircraft deliveries are not likely to seri- 
ously impede the normal growth of air 
transportation during 1941. It is pos- 
sible, however, that should restrictions 
prevail a serious equipment shorlage 
may develop in 1942. 

Informed sources believe that there 
will be no interference by the priorities 
committee of the NDAC with the "nor- 
mal” replacement requirements of the 
industry. It is likely however that the 
proposed inauguration in regular serv- 
ice of a fleet of 40 passenger DC-4’s 
costing an aggregate $11,550,000 will 
indefinitely be postponed. Fifteen such 
ships are on order by American, ten by 
United, four by Eastern and four by 
Pan American Airways. This equip- 
ment was originally scheduled for de- 
livery early this year but the date was 
subsequently advanced until fall and it 
now appears that the entire program 
may be shelved until war exigencies no 

Current traffic trends may not only 
permit the industry to conveniently 
defer new equipment purchases but it 
may prove sound business practice to 
temporarily suspend new plane deliv- 
eries. Passenger traffic on the domestic 
air lines for November showed a 
sharper seasonal drop from October 
than in any year since 1937. Prelimi- 
nary reports further indicate that De- 
cember traffic also resulted in a sharp 


seasonal decline. The disappointing 
traffic in recent months is attributed to 
the recent series of accidents and ad- 
verse flying conditions. Past experi- 
ence has demonstrated that unless an 
exceptional safety period is maintained 
through tlie fall and winter months, 
traffic has a tendency to drop off rather 
sharply from November to March or 
April. This trend was vividly illus- 
trated by the traffic experience in the 
early months of 1937 following the acci- 
dents of late 1936 and duplicated at the 
outset of 1938 as a result of more un- 
fortunate crashes in the fall of 1937. 

While available capacity may suffice 
to serve the traffic demands of the 
months immediately ahead, the require- 
ments of summer travel may necessitate 
an exacting examination of new equip- 
ment needs. In spite of temporary set- 
backs resulting from accidents and 
other causes, the secular trend of air 
travel continues strongly upwards and 
is bound to assert itself. 

The industry as a whole should be 
able to handle another sharp increase 
in passenger traffic during 1941 without 
necessarily adding to its equipment sup- 
ply. Individual lines, however, will be 
affected in varying degrees. Those 
companies who acquired a substantial 
number of planes during 1940 will ob- 
viously have materially improved their 
positions for the immediate future. 

Greater efficiency through an increase 
in the load factor may be the medium 
through which the air carriers may aug- 
ment their passenger-miles with their 
present equipment. The profit possi- 






bilities inherent in any increase in the 
load factor from present levels is as- 
tounding. For example, during Octo- 
ber 1940, the industry as a whole 
had a load factor estimated at 64 per- 
cent and flew 115,474,262 revenue pas- 
senger-miles. An increase of but 24 
percent in this load factor would add 
approximately 4,394,000 passenger- 
miles a month, which translated at 
an average rate of 5c. would mean in- 
creased monthly revenue of about 
$220,000. Practically all of this in- 
creased gross could be expected to flow 
through to net as the added cost of 
handling would be small. 

Using October 1940 results, an ap- 
proximate projection can be made as to 
the passenger growth potentialities 
present in each company through an 
increase in the load factor. The posi- 
tion of the major six air carriers in 
this respect is presented in Table I. As 
new planes have been added by most 
of these companies since October, an 
increase in the load factor will exert 
a greater influence upon earnings than 
that indicated. These estimates are 
also subject to seasonal traffic varia- 
tions of the various companies. 

As with all statistical projections, 
however, such estimates need be tem- 
pered with actual operating experiences 
in order to present a realistic picture. 
Authoritative sources believe that as a 
practical operating problem the average 
load factor for the major carriers can- 
not economically exceed about 70 per- 
cent. Any further increase in the ratio 
from this level may necessitate heavy 
operating costs along with the severe 
curtailment of "short-haul” schedules. 
This later development could alienate 
the good will of an important segment 
of air travelers who are becoming 
increasingly important to the continued 
growth of the industry. 

The load factor for American Air- 
lines has a tendency to exceed the in- 
dustry average primarily because its 
routes gridiron a heavily populated 
area. While TWA’s load factor aver- 
aged 66.7 percent for October, it is 
found that the popular “Stratoliner” 
maintained a ratio of 82.4 percent for 
that month thus making the closest 
approach to the theoretical but unat- 
tainable 100 percent capacity mark. 

The industry as a whole, if it desires, 
can adopt certain measures to obtain 
greater utilization of its present equip- 
ment. For example, the three major 
lines operating between New York and 
Chicago could coordinate and read- 
(Tttrn to page 114) 
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HONING 
ENGINE PARTS 

How to speed up engine work 
at time of major overhaul 

By Lawrence S. Martz 

Micromatic Hone Co rp. 



R ecognizing that the efficiency 

and safety of any future aircraft 
training project depends substantially 
upon the maintenance provided for 
motors and auxiliary airplane parts, the 
government purchased equipment in 
1936 to be used at six army air depots 
and several naval air stations for re- 
conditioning aircraft engine cylinder 
bores. Regulations in the government 
air services at that time required com- 
plete reconditioning of all motors at the 
end of every 400 hr. of actual flying 
time. The conservation of mechanical 
efficiency and safety in this work is of 
utmost importance. This is now as- 
sured by the use of machines, tools, fix- 
tures, and processing methods which 
have thus been established by trial and 
use in actual service, for reconditioning 
aircraft engine parts to factory spccifi- 

The success of this project is assured 
by the use of the same basic engineering 
principles which are designed into, all 
equipment used by the engine manu- 
facturers. It is the purpose of this 
article, briefly to survey the extent of 
adoption of this important maintenance 
policy as related to parts and assemblies 
so processed. 

Cylinder Barrels 

Badly worn engine cylinder bores, in 
both radial and straight-line engines, 
are honed without any other cor- 
rectional, regenerating operation, such 
as grinding, in two or more operations. 
Severe distortions, ranging up to 0.015 
and 0.020 in. out-of-roundness and 
taper, are corrected in a rough and 
finish honing operation. Accuracy is 
generated within a total tolerance of 
0.0003-in. Stock removal frequently 
ranges from 0.010 to 0.025-in. on the 
diameter. Size limits are established by 
refitting of pistons and rings in steps 
of 0.005-in. Surface finish produced by 


this second, or finish, honing operation, 
commonly using 400-grit stones, is 
from 3 to 5 microinches, r.m.s., both 
circumferentially and longitudinally in 
the bore. 

Some engineers in the aircraft indus- 
try believe that all processing marks in 
newly finished or reconditioned bores 
should be parallel with the wear marks 
which result from operation of the 
assembled surfaces. It is their belief 
that this type of surface finish permits 
the closest, least resistant, approach of 
surface irregularities on moving sur- 
faces, thereby reducing initial frictional 
wear, increasing compression, reducing 
blowby and minimizing the probability 
of scuffing or galling. This premise has 
been widely adopted by government 
personnel in air depots. They have 
been approximating this type of finish 
for several years with an additional 
processing operation, following honing. 
A Barnes drill honing machine, equip- 
ped with a Micromatic honing tool ar- 
ranged for straight-line lapping, as 


Shown in Fig. 1, is used in this oper- 

Cast-iron laps are mounted in con- 
ventional honing tool stone holders, and 
impregnated with abrasive paste, com- 
posed of 500-grain Aloxite Aluminum 
Oxide, mixed with light machine oil, or, 
a mixture of L-41 Carborundum fine 
abrasive mixed with oil, and 60 percent 
kerosene. A stroking motion only is 
imparted to the tool, which is hand in- 
dexed slightly between strokes by means 
of the lever located at the top of the 
machine spindle. Approximately 25 
indexings are necessary for one com- 
plete rotation of the tool. The laps 
have a tilting or rocking action in the 
stone-holders, and are free to seat 
themselves against the walls of the bore. 
Stock removal in this operation rarely 
exceeds 0.0002 to 0.0004-in, on the di- 
ameter, and the finish produced is 
within 6 to 11 microinches, r.m.s., cir- 
cumferentially, and from 3 to 6 micro- 
inches, r.m.s., longitudinally. 

The latest, successful means adopted 
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Fig, 3. Micromatic tools lor honing engine parts ol several different diameters. 


for generating this new C0-direclion.il 
drawfinish is illustrated at the right 
in Fig. 2. This tool is provided with 
interlocking abrasive stones, arranged 
in such manner as to present contin- 
uous, annular abrasive contact in the 
bore at all times during operation. 
These tools are used in the second, or 
finish, honing operation to produce the 
approximate final size and conven- 
tional crosshatched, smooth honed fin- 
ish, with the tool being rotated and 
reciprocated as in the conventional hon- 
ing actuation. For co-directional draw- 



with the tool at the left. Second operation 
is done with tool at the right. 


finishing, the rotation of the tool is 
stopped and it is then reciprocated longi- 
tudinally in the bore, with a few de- 
grees of indexing applied between 
strokes in some applications. Typical 
final accomplishment produced by this 
tool shows circumferential reading of 
5 to 6 microinches, and longitudinal 
reading of 2 to 3 microinches, both 


During the latter part of 1940, the 
government aircraft services have 
adopted honing applications for recon- 
ditioning other engine parts. All such 
applications have been adopted and 
used in original manufacturing process 
within the past three to five years. A 
majority of these parts comprise bores 
of extremely shallow length in propor- 
tion to diameter; they constitute a dif- 
ficult reconditioning problem for ob- 
taining factory-specified standards by 
other processing methods. It has now 
been formulated in a combined project 
with standardized equipment, tooling 
and fixtures. An especially designed 
honing machine is used which is equip- 
ped with a two-spindle head; one is a 
conventional type, gear driven, for use 
in bores of approximately 1 :1 or more, 
diameter/length ratio; and the other is 
a special type Micromatic spindle ar- 
ranged with an adjustable oscillating 
stroke, mechanically actuated, to be 
used in bores where the length to di- 
ameter ratio is less than 1 :1 . Typical 
tooling and fixturing for these parts is 
shown in Fig. 3. 

The crankpin bores of master con- 
necting rods, approximately 2.906 in. 

(Turn to page 126) 
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Again as in 1917 we stand at the crossroads of a national emergency. But in 1941 cross- 
roads are sky roads where Douglas Airplanes speed the nation’s communications. Thanks 
to our airlines, industrial centers are now only hours instead of days apart. That means 
getting things done for national defense. Douglas Aircraft Co. Inc., Santa Monica, Calif. 



New colling lype tab control crank, with 
indicator as installed in the roo! ol the new 


Taylorcraft 

DUOTONE DELUXE 


I NTERIOR STYLING is one of the 
main features of the new 1941 Tay- 
lorcraft Duotone Deluxe. Emphasis 
lias been placet! on this by the designers 
because they feel that the private mar- 
ket is becoming increasingly conscious 
of aircraft styling. Carrying out this 
idea the Duotone Deluxe Model on the 
exterior has the upper half of the plane 
including wings and tail surface painted 

dark. 8 

The windows of the new model have 
received a great deal of attention. All 
windows are considerably larger than 
in any previous Taylorcrafts. The 
door of the new ship incorporates rein- 
forced plywood construction and is 
cushioned with sponge rubber weather- 
stripping. This type of cushioning gives 
greater warmth to the cabin and cuts 
down engine noise. 

The Deluxe Model offers considerable 
additional equipment which was not 
found in previous airplanes of this com- 
pany. These include compass, brakes, 
dual ignition, navigation light wiring, 
and auxiliary six-gallon gravity-feed 
wing tank. 

The lay-out of the instrument panel 
has received considerable attention from 


Taylorcraft’s engineers. Placement of 
instruments has been arranged along 
lines which are known as “Proper 
Functional Arrangements." This saves 
the pilot from the necessity of looking 
from one side of the instrument panel 
to the other during the flight as he can 
concentrate his attention on the set of 
instruments in which he is concerned. 
All instruments are mounted in rubber 
cushioning. 

The cabin of the new Deluxe Model 
is roomier than formerly and the bag- 
gage compartment is larger, allowing 
for an additional 20 lbs. of luggage. 
Head room has been increased and 
the installation of a window has ex- 
tended the cabin ceiling so that a shelf 
has been built in behind the seat. 

The trimming tab control is now op- 
erated by turning a chromium handle 
in the cabin ceiling. An indicator auto- 
matically shows the rate of adjustment. 

New automobile-type door handles, 
self-closing door latches and keylock on 
doors combine the advantages of both 
safety and convenience with appear- 
ance. The windows open outward by 
means of the special Taylorcraft lock- 
ing lever. Single-pane windows are 
new this year, providing increased 



View of the dashboard illustrating the func* 
stallation of the Learadio. 
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. . . our new plant has been ilesigneil, built, equipped and staffed to render 
greater service to the aircraft industry. This greater service will not only en- 
compass all phases of production and testing, but also advanced research 
facilities for the development of more efficient hydraulic actuating systems 
for the present and future needs of the industry. 


The trademark 
which means quality 

hydraulic equipment 


. . .you are invited to inspect our new plant at your earliest conveni- 
ence, and to call on our engineering staff for assistance on any prob- 
lem associated with hydraulic systems. 


^ Rmcrrft Rccessories Corporhtion 
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THE JUMO 205 AND 207 


Germany has achieved successful operation 
with these diesel engines in long-range flights 


T HE Junkers Jumo 205 diesel which 
was first introduced to the aviation 
world in 1933 undoubtedly is the best- 
known compression-ignition aircraft 
engine today. It has been used exclu- 
sively in landplanes, seaplanes and fly- 
ing boats for both civil and military 
purposes. Its success in the airliners 
and mail planes of Deutsche Lufthansa 
over land and sea has established it as 
a desirable power plant for long-range 
flights. Its use in the small bombing 
planes of the German Air Force has 
shown that its economic advantages also 
are appreciated. 

The Jumo 205 with its six water- 
cooled in-line cylinders and two pistons 
in each cylinder and two crankshafts is 
to all intentional purposes a twelve- 
cylinder engine. Operating on the two- 
cycle principle it is designed so that 
valve gear is eliminated by having the 
pistons cover and uncover the inlet ports 
and the exhaust ports. The one-piece 
cylinder block is bored to receive six 
steel cylinder liners but there are no 
cylinder heads as the combustion cham- 
bers are formed between each pair of 
piston heads. A gear train comprising 
five spur gear wheels connects the two 
crankshafts together and transmits their 
power to the propeller shaft. 

The parts which caused the most 
trouble before the final design was ar- 
rived at were the cylinder liners and the 
piston rings. The unusual length of the 
liner and the uneven distribution of 
heat and stresses necessitated consider- 


able research which ended in the liner 
being made with numerous small water 
channels around its mid-portion to pro- 
vide additional cooling area. The prob- 
lem of gas leakage past the rings due 
to the high compression ratio of 1 7 to 
1 was solved by fitting L-shaped ‘‘fire- 
rings” around steel ‘‘fire-plates” attached 
to the tops of the piston crowns. Rough 
running was eliminated by installing a 
hydraulic vibration damper between the 
gear train and the propeller shaft. 

The scavenging air necessary for this 
two-cycle diesel is provided by a gear- 
driven blower with an impeller ratio of 
8.9 to 1. The blower is attached to 
the rear of the cylinder block and the 
air is delivered through manifolds along 
each side of the block to the inlet ports 
around the lower ends of the cylinders. 
Although 60 percent excess air is pro- 
vided its pressure is only 5.7 lb. per 
sq.in. which does not give appreciable 
supercharging effect at altitude. In 
other words, the engine is equipped 
with a ground blower. 

Two fuel injection pumps and four 
injectors are provided for each cylinder. 
The pumps are arranged in sets of six 
along each side of the cylinder block 
and each one is connected to two in- 
jectors. The pumps are designed so 
that throttle control and timing control 
are combined in the one lever. The 
injection pressure varies from 4,250 lb. 
per sq.in. to 8,500 lb. per sq.in. depend- 
ing upon the engine speed. The pumps 
are small but rugged and operate for 


1,000 hours before overhaul. 

The cooling system and the lubrica- 
tion system function in the same man- 
ner as in a water-cooled gasoline air- 
craft engine. The accessories mounted 
on the rear of the engine are of standard 
manufacture. Compressed air originally 
was used to start the engine but this 
has been superseded in favor of an elec- 
tric inertia starter or a cartridge (gas) 
5 tarter of conventional type. The 
weight of the cooling system including 
radiator, piping, auxiliary tank and 

When the Jumo 205, or rather the 
Jumo 5 as it originally was known, was 
introduced it developed 550 hp. and had 
a specific weight of 2.43 lb. per hp. In 
due course the crankshaft speed was 
increased so that the Jumo 205-C devel- 
oped 600 hp. at 2,200 r.p.m. Now the 
Jumo 205-E is rated at 700 hp. at 
2,500 r.p.m. A further increase in 
crankshaft speed has been made possi- 
ble in the case of the Jumo 205-D which 
develops 880 hp. at 3,000 r.p.m. The 
Jumo 205-E which is used extensively 
in Germany has a specific weight of 1.43 
lb. per hp. and a specific output of 0.87 
hp. per cu.in. of displacement. 

The addition of an exhaust-driven 
supercharger to the Jumo 205 has en- 
abled the engine to develop still more 
power for take-off and at high altitudes. 
When equipped in this manner it is 
known as the Jumo 207 which inci- 
dentally is a strictly military engine. 
The rated output of the Jumo 207 is 
1,000 hp. at 3,000 r.p.m. for take-off 
and this output is maintained to an alti- 
tude of 26,000 ft. Its continuous cruis- 
ing output at high altitudes is 800 hp. 
at 2,400 r.p.m. Strengthening the en- 
(Tnm to page 106) 



Left: The 700 hp. junkers Jumo 205.E diesel equipped with a ground Right: The 1.000 hp. Junkers Jumo 207 diesel developed from the 
blower is the latest compression-ignition engine for civil aircraft. Jumo 205 and equipped with an exhaust-driven supercharger. 
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handwheels on 



By H. W. Wrigley 

Westing house Electric 
6 Manufacturing Co. 



TESTING AN AVIATION FLOODLIGHT 


L ighting equipment for avi- 
ation is not built on an assembly 
line. Each unit is assembled pains- 
takingly to precise specifications, then 
put through its paces in a series of 
exacting laboratory tests. As a contri- 
bution to the safety of all those who 
ride the skyways of America, the light- 
ing division of the Westinghouse Elec- 
tric & Manufacturing Co. tests such 
equipment on a new photometric range 
which is somewhat ahead of current 
commercial practice. This range is 
used for obtaining the candlepower 
distribution of floodlights, searchlights, 
beacons, and similar lighting units. It 
has been so constructed as to make 
possible complete photometric explora- 
tions of the light beams from all types 
of light projecting units from the nar- 
row beams of 2 to 3 deg. spread ob- 
tained from searchlights, to the widest 
beam spreads obtained from floodlights 
and incorporates the latest knowledge 
available for the complete and accurate 
testing of the light-projecting equip- 
ment for which it was designed. 

The floodlight-testing range consists 
essentially of two separate pieces of 
equipment. These are the trunnion or 
special movable platform upon which 
the lighting unit under test is mounted, 
and the light-intercepting apparatus for 
measuring the intensity of the beam 
in any desired direction. The trunnion 
consists of a small platform, rotating 
about both the horizontal and vertical 
axes, upon which the lighting unit 
being tested can be mounted and ro- 
tated to any combination of horizontal 
and vertical angle desired. This rota- 
tion is accomplished in the following 


The platform upon which the flood- 
light is placed is mounted in a steel 
bow rotating vertically about a hori- 
zontal axis. This bow in turn is swung 
in a cradle rotating horizontally about 
a vertical axis. By means of these 
two axes about which the platform 
can be rotated, the lighting unit can 
be adjusted to any particular combina- 
tion of vertical or horizontal angles 
desired, or it can be rotated about 
either axis independently of the other. 
Other features incorporated in this 
trunnion are a floodlight positioning 
adjustment, vernier dials for angular 
measurements, and suitable brakes and 
locks for holding the floodlight in a 
fixed position while a reading is being 

adjustment was obtained by mounting 

adjustment of the floodlight to the cor- 
rect position in relation to the two axes 
of rotation. The vernier dials are so 
constructed that the angular setting, 
cither vertical or horizontal, may be 
determined accurately to within a few 
minutes of a degree. In addition, 
these dials are so located and lighted 
that they are readily visible to the 
operator of the trunnion, thus contrib- 
uting to easy and rapid testing. The 
locking features enable the operator to 
fasten the floodlight at any desired an- 
gular setting without danger of shifting 
while a reading is being obtained. 

The light intercepting apparatus re- 
ceives the light beam upon an unob- 
structed sheet of flashed opal glass 
which can be screened to intercept any 
desired solid angle. The brightness 
of the reverse side of this glass panel 
is viewed by a group of barrier layer 


cells connected in parallel and so 
mounted that this combined output, 
measured by means of a microammeter 
of the intercepted light. An adjustment 
feature is included in the mounting ar- 
rangement of the cells so that a full 
scale deflection of the microammcter 
can be utilized for whatever lighting 
unit is being tested. 

Variable test distances up to and 
including 100 ft. are provided for in 
this range. This is sufficient distance 
for the accurate testing of &11 units for 
which the trunnion was designed. Any 
unit not exceeding 30 in. in diameter 
normal to the beam axis can be mounted 

All controls and instruments needed 
for these tests, including the microam- 
meter used with the light intercepting 
apparatus, are mounted by the trunnion 
in order to facilitate ease of operation. 
This feature makes possible the com- 
plete testing of a unit by only one ob- 

plenty of light is available for operat- 
ing the control and reading the instru- 
ments without reducing in any way the 
accuracy of the results. Curtains and 
screens are provided so that no ex- 
traneous light can reach the light inter- 
cepting apparatus. 

Calibration of the instruments used 
on this test range is provided for in 
additional laboratory equipment avail- 
able. A bar photometer, integrating 
icosehedron, and distribution range, 
with the proper control equipment, pro- 
vide all necessary apparatus for cali- 
bration and a supply of lamps stand- 
ardized for candlepower and for lumen 
output is maintained for insuring pri- 
mary accuracy. 
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• For our great host of friends in aviation . . . 
for the old friends and the new ... for 21 
years of pleasant association with you men of 
aviation, we are profoundly grateful. 

• For the privilege of having had a part in the 
development and progress of aviation, together 
with other school operators, we are genuinely 

9 For the confidence you men of aviation have 
expressed in the Lincoln School through your 
ready acceptance of Lincoln Graduates, our sin- 

• To the Civil Aeronautics Board and its vast 
organization, our appreciation for tireless efforts 
that have brought progress and a new order to 
aviation. 

• To the U. S. Army Air Corps and its brilliant 
leadership in directing America's Air Defense 


• ... we salute you. This school is proud to have 
been selected as one of the Civilian Schools 
to assist in your training program. 

• To the writers, editors and publishers of 
Aviation, an appreciation for the inspiration 
and information given us through these 21 

• To the thousands of Lincoln Graduates widely 
employed in all fields of aviation, we are proud 
of your achievements. We wish you continued 

• To the future students of Lincoln, our assur- 
ance of careful training ... of our personal 
interest in preparing you well for your chosen 

• To the future of aviation ... we enter our 22nd 
year, conscious of the greater challenge before 
us; sensible to our increasing responsibilities; 
certain that the opportunities for service in the 
future will be greater than in the past. 

E. J. SIAS, President 


LINCOLN AERONAUTICAL INSTITUTE, (INC.) 

Engineering, Technical and Mechanics Training 

LINCOLN AIRPLANE & FLYING SCHOOL, (INC.) 
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RADIO 

Dialing the Air Waves with Don Fink 



Ultra-High Frequency 
Radio for Instruction 

An important development in ultra- 
high frequency radio flight instruction 
equipment has been announced by Stu 
Babcock, president of Electronic Spe- 
cialty Co., Glendale. Calif. Two basic 
units comprise the equipment ; the 
Range transmitter for use by an in- 
structor on the ground, and the Ranger 
pre-tuned receiver for use by the stu- 
dent in the airplane. The advantage of 
such equipment is that one flight in- 
structor can observe the practice flights 
of one or more students and correct or 
caution them by radio. Substantial sav- 
ings in solo time and reduction in flight 
hazards arc claimed. 

Two types of receivers are built, both 
of which are automatically placed in 
operation when the headphones are 
plugged in. One is a straight receiver 
operating on the pre-tuned frequency 
of the transmitter, and the other is a 
receiver and intercommunication sys- 
tem whereby an instructor in the plane 
can talk to the student in addition to 
the student receiving instruction from 
the ground. Range of the transmit- 
ters is from S to 10 miles, permitting 
relatively large numbers to be operated 
in any training area without interfer- 
ence. Weight of the receivers is 2 lbs. 
12 oz., and the battery about 5 lbs. 
Frequencies on which the equipment 
may be operated are: 33,420, 33,660, 
37,860, and 39,060 kc. 



Ranger Flight Instructor Transmitter. 


Crystal-Controlled 

Transmitter-Receiver 

Communications Company. Inc., of 
Coral Gables, Florida, has recently an- 
nounced a new combination aircraft 
“unit”, model 90, a 20-watt pre-tuned 
transmitter and a crystal-controlled pre- 
tuned receiver mounted together in a 
standard ATR case. Four crystal-con- 
trolled frequencies are provided in trans- 

witltin "the range from 2900 lo 6700 kc. 
Model 90 is a moderately priced trans- 
mitter-receiver, designeil particularly for 
the itinerant flyer who wants the ability 
to communicate with airline ground sta- 
tions. for example, as well as on the 
standard itinerant frequencies at 3105 
and 6210 kc. A single four-pole selector 
switch selects the transmitter and receiv- 
er frequencies in pairs, simultaneously, 
making tuning virtually automatic. The 
equipment can be controlled remotely 
if desired. The unit contains two gene- 
motors for power supply, and makes 
use of a 6L6 tube in the transmitter 
output. It weighs 36 pounds, completely 
equipped. 

This company also produces ground 
station equipment for communication 
and airport traffic control. Model 60 is 
a 150-watt four-channel telephone trans- 
mitter for aircraft ground stations and 
general point-to-point communication, 
operating on any of four channels. Tin- 
frequency channels are selected by re- 
lays which can be operated over short 
distances remotely over multipair tele- 
phone cable using a rotary or push- 
button switch operation. For longer 
distances, a Strowger automatic dial- 
telephone stepping-switch system can 
be supplied. The r-f line-up comprises 
a 6F6 crystal oscillator. 6V6 buffer 
and 813 beam power type final r-f am- 
plifier, modulated by a pair of Sll’s 
in class B, Provision is made for 
including as many as 16 crystals for 
frequency control providing alternative 
adjacent channels in each frequency 
range. The unit is mounted in a rack- 
panel assembly. 

The traffic-control transmitter, model 
80 is a 50-watt outfit operating in the 
frequency range from 100 to 150 Me. 
The transmitter is completely crystal 


controlled, and the crystal control unit, 
including the crystal oscillator and first 
buffer or multiplier stage are mounted 
in a single easily-removed plug-in unit. 
Two such units may be used, one of 
which may be sent out for a frequency 
check while the other remains in oper- 
ation. The speech amplifier, a 6C5, is 
followed by a pair of 6F6's driving a 
pair of 809’s which modulate the final 
amplifier, a type 829 double beam power 
amplifier. The r-f chain includes a 6L6 
crystal oscillator, a 6L6 first multiplier, 
followed by two HK-24 multipliers, 
which drive the final. The modulator 
and r-f units are mounted on racks 
which slide out from the cabinet, per- 
mitting easy access for checking and 
servicing. 



Communication’s Company's Model 90 



Model 80 transmitter — with racks extended. 
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SYMBOL OF A NATION ON GUARD 


When America sels about creating a defense for the way 
of life that began three centuries ago at Plymouth Rock, 
she supplies her Air Corps with airplanes of advanced de- 
sign, capable of decisive action. * * Advanced in every 
way is the Airacobra interceptor pursuit airplane. Through 
its many basic innovations in design, this streamlined 
weapon of defense possesses a combination of exceptional 


speed and fire power. Its ability to more effectively inter- 
cept and attack hostile aircraft gives new strength to our 
Air Corps. * * The products of the Bell Aircraft Corpora- 
tion are designed exclusively for defense. The constant 
perfection of our technical skill in the volume production 
of these airplanes is now our daily task. We believe this 
task hews closely to the line of American progress. 


BELL 

AIRCRAFT CORPORATION 
Buffalo New York 
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Simplifying Airplane Maintenance 

Self-Sealing-Coupling, now being tested by the Army Air Corps, 
makes possible the faster exchange of airplane power units 

By F. Peter Hirsch Consulting Engineer, Aeroquip Corp. 


I T is now generally known that most 
I German military airplanes are 
equipped with Standard-Power-Units. 
These power units are interchangeable, 
and thereby facilitate the maintenance in 
service and field. They comprise the 
engine, its mount, and all accessories, 
including generator, hydraulic-, vacuum- 
and low pressure-pump. The power 
unit is attached to the fire wall with 
four bolts and after the various liquid- 
carry lines, as well as electrical con- 
duits which lead from the power unit 
to the fire wall, are disconnected, it 
can be removed. 

Obviously it is of utmost importance 
to cut down the time required for an 
exchange of such a power unit as much 
as possible. The faster the exchange 
can be effected, the quicker the air- 
plane can be put back to service. It 
has been frequently demonstrated that 
airplanes of the German Air Force can 
take off with a new power unit in about 
20-30 min. after the plane has landed. 

This achievement has been made pos- 
sible by a close cooperation of all con- 
cerned and last but not least, by the 
installation of a recently developed 
device, known as Self-Sealing-Coup- 
ling. These Self-Sealing-Couplings 
are installed in the firewall, and per- 
mit the disconnection of all liquid- 
carrying pipe lines, without either loss 
of fluid or inclusion of air into the 
system. All lengthy operations of 
draining the liquid from the various 
systems and repriming after reconnec- 
tion of the pipe lines, are therefore 
eliminated. 

An improved type of Self-Sealing- 
Coupling which has been developed by 
the Aeroquip Corp. of Jackson, Mich., 
has just been extensively tested by the 
Army Air Corps. Its design and 
method of operation will be readily un- 
derstood from the study of the illus- 
trations. Fig. 1 shows the coupling 
disconnected. The two halves are con- 
nected in the customary manner, i.e., by 
screwing or unscrewing a union nut. 
In practice it has been found that the 
time required for dis- and reconnecting 
of such a Self-Sealing-Coupling takes 
about 20 seconds. 

In Fig. 2 the two coupling halves are 
shown disconnected. The left half con- 


sists mainly of a body with flange. In- 
side is a valve which is held against 
its seat by the pressure of a spring. 
This pressure is augmented in propor- 
tion to the pressure of the liquid within 
the pipe line. The other half consists 
of a body with a tubular valve which is 
fixed in the body, and a sleeve sliding 
on the outside diameter of the tubular 
valve. The sleeve is held against the 
seat of the valve by the force of a 
spring. The pressure pertaining within 
the pipe line tends to increase the 
force of the spring inasmuch as the 
liquid has access to the chamber which 
surrounds the tubular valve. In other 
words, the design of the two coupling 
halves is such that the pressure within 
the pipe system tends to maintain the 





Fig. 2. Section through disconnected 
coupling 
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two halves in contact when connected, 
and increases the sealing arrangements 
when disconnected. In consequence, 
leaks are not likely to occur through 
vibration in service. 

On connecting the two coupling 
halves (Fig. 3), the seating portion of 
the left half makes contact with the 
seal which is provided in the right half. 
As can be seen, all air between the 
seating members and valves is excluded 
instantaneously with rendering the seal 
tight. By screwing the union nut fur- 
ther into the threaded portion of the 
flanged body, the latter one is moved 
axially in relation to the fixed tubular 
valve, carrying the sleeve with it to- 
wards the right in the illustration. 

There are many more applications for 
these Self-Sealing-Couplings, particu- 
larly in the hydraulic system. In case 
that undercarriage-units are manufac- 
tured in a separate plant or department, 
they have to be tested and the hydraulic 
system therefore has to be filled and 
primed. When Self-Sealing-Couplings 
are installed, no further operations are 
required, inasmuch as the complete unit 
can be shipped already primed for im- 
mediate installation on the airplane. 
The same refers to wing assemblies 
whenever hydraulic flap operation is 
provided. Also, it is of advantage to 
provide Self-Scaling-Couplings on hy- 
draulically operated brakes. It has 
been proved that the time for the ex- 
change of one wheel including the brake, 
could be reduced from 77 min. to 7.5 
min. after the installation of a Self- 
Sealing-Coupling. To speed up the 
testing of the hydraulic system of an 
airplane by an independent pressure 
supply source which is usually provided 
on the airport, one half of the Seli- 
Sealing-Coupling can be installed as 
outboard-connection on the airplane, 
while the other half is connected to the 
ground supply source. There are other 
examples of installations, however it 
would be beyond the purpose of this 
article to go into further details. 

In conclusion, it can be said that the 
installation of Self-Sealing-Couplings is 
not only of great value to the airplane 
manufacturers, but more or less a 
necessity, in order to meet modern re- 
quirements of civil and military service. 
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BUYER'S LOG BOOK 

Whal's New in Accessories, Materials, Supplies, and Equipment 


One leak in the financial stability of business, that arising front errors and 
misunderstandings of oral messages, can be plugged by the TelAutograph 
transceiver, a new development oi which. Model G, has been brought out by 
the TelAutograph Corp., New York City. Compacter, more pleasing in its 
exterior, and with clearer vision of messages while writing is being trans- 
mitted and received, the new model has been developed to operate directly 
from alternating current. Of special interest to the engineering department is 
that not only written messages, but also sketches, are reproduced instantly in 
facsimile. Like the telephone, the telescriber is rented for a few cents a day 
with servicing included in the rental — Aviation, January, 1941. 

The aviation industry is known for near-miracles, but the new Firestone static 
conductor tires will surprise some people as much as the first flight itself. 
The Firestone Rubber Co., Akron, Ohio, has worked out a new compound which 
transforms rubber from an excellent insulator into an electrical conductor. 
Used on airplane tailwheel tires, all stored up static electricity will be dis- 
charged harmlessly into the ground upon contact, thus eliminating not only a 
frequent and disagreeable annoyance to airline agents, but a considerable fire 
hazard as well. — Aviation, January, 1941. 


A new 41-ton portable hoist, the "Pul-Lift", has just been brought out by The 
Yale & Towne Mfg. Co., Philadelphia. Pa. The new hoist has the same safety 
and construction features as previous models, which now range from j to 6-ton 
capacities. The “Pul-Lift” operates equally well in horizontal or vertical posi- 
tion, and is ideal for almost any type of maintenance job. — Aviation, January, 
1941. 




Every once in a while in this aviation business something comes along to make 
us fall right out of our swivel chair. Today it is the new Lear Avia siren to 
tell us when to jump out of an airplane. Not that we have any intention oi ever 
jumping out of any airplanes. But in the army they do it, and especially in 
some of the big bombers, where the crew is widely scattered through the ship, 
it is vitally important that so important a command as “Bail-Out-As-Fast-As- 
Possiblc” should be given in an unmistakable manner. This is accomplished now 
by the Lear Avia siren developed by Lear Avia, Inc., Dayton, Ohio, and now 
being mounted on various military planes. Weighing only 1-} lb. and available 
for operation on either 12 or 24-volt systems; the Lear Avia siren is said to 
utter a shriek so loud that it is guaranteed to scare everyone right out of the 
airplane, no matter in what remote corner they may be lurking. — Aviation, 
January, 1941. 

An entirely new idea in the field oi light platform trucks for aircraft factory 
inter-department transportation has been incorporated in the Electric Pony 
Express designed and manufactured by the Rocky Mountain Steel Products, 
Inc., Los Angeles, Calif. Fabricated on the principle of airplane construction, 
the design delivers maximum payload with minimum dead weight. With speeds 
up to 6 m.p.h. in either direction, and front wheel drive for maximum power 
in a small-space maneuvering, this truck is the answer to many problems of 
factory and warehouse transportation. The control column is located in the 
front center of a 36x78 in. deck, providing ample space on either side for 
loading bar stock, tubing, or other long materials. One Southern California 
aircraft builder who operates a fleet of 23 such trucks equipped with Exide or 
Gould batteries, has found that battery recharging cost averages about 1 cent 
per hour. Batteries may be charged in the truck, or quickly removed where 
it is desirable to keep the truck in service while spare batteries are being 
charged. — Aviation, January, 1941. 

With bombs bursting in air and millions of bullets and shells ripping the firma- 
ment, the combat pilot has little chance of surviving such a holocaust as that 
of the modern blitzkrieg unless some protection is provided. To meet this need, 
Jessop Steel Co., of Washington, Pa., is now supplying in quantity special steel 
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armor plate, curved to deflect bullets and also to fit airplane seatbacks and 
bottoms. In fighter planes, the engine usually interposes its bulk between the 
pilot and any bullets from that direction, but the tactic of all aerial combat is 
to get on the enemy's tail and pour bullets in from behind. Jessop steel plate 
will now guard the air warrior’s Achilles' heel. — Aviation, January, 1941. 

Aviation maintenance department people will prick up their ears at announce- 
ment by Siebenthaler Mfg. Co., Kansas City, Mo., of a new propeller governor 
test unit. Type 102, designed to permit bench testing. Unit consists of a 
mounting pad with necessary adapters for various types of governors (for 
both hydraumatic and electric type propellers), an electric motor with variable 
speed drive, accurate means of measuring the governor RPM, pressure gages 
and calibrated flowmeter. Complete indicating devices are provided to observe 
operation of the governor under service conditions and permit accurate adjust- 
ments of the unit for optimum operating conditions. — Aviation, January, 1941. 

A new series of electrical connectors for aircraft is announced by American 
Phenolic Corp. of Chicago. “AN” shells, made in accordance with Army-Navy 
specification AN-9534, are of aluminum, elements of high dielectric bakelite. 
Features include 4 types of shells in 18 different sizes for cables or conduit from 
yV in. to 2J in., male and female elements having from one to 42 contacts with 
current carrying capacities from 2 to 200 amperes. Aviation, January, 1941. 

New double and triple reduction geared electric motors up to 30 horsepower at 
91 rpm have been added to the U.S. Syncrogear line of the U. S. Electrical 
Motors, Inc., Los Angeles. Special attention has been given to provision of ample 
support to withstand the extra torsional strains and load shocks of geared power. 
All castings are normalized to eliminate internal stress and warping, thus provid- 
ing permanent alignment of bearings and gears. — Aviation, January, 1941. 

An ingenious nut for fastening sheet metal assemblies, in which the parts must 
be readily removed and returned to position, is offered by the Elastic Stop Nut 
Corp., Vauxhall Rd., Union, N. J. The head of the nut is fitted with a vul- 
canized fiber collar which resists the entrance of the screw, thus automatically 
taking up all thread play and bringing the load-carrying thread faces of nut 
and screw into tight-pressure contact. The screw cannot work loose, even 
under the most severe vibration, but, because of the resilient collar, may be 
Siebenthaler propoller governor test unit removed and replaced repeatedly without loss of the locking action. These nuts 
are available in a complete range of sizes, thread systems, shank lengths and 
materials. — Aviation, January, 1941. 

Light plane manufacturers will be interested in the new Airlite generator 
developed by The General Armature Corp., Lock Haven, Pa., and Chicago. 
Designed especially for operation on light planes under the conditions which 
confront that particular type, the Airlite generator is furnished for both 6 and 
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Record Breaking Sales Demand 
New 300% Plant Expansion 
SENSATIONAL NEW 1941 MODELS 



LYCOMING 
was the preference 
of 75 % of the 
Taylorcraft Buyers 
in 1940 


FOR THE NEW 1941 


^ ^TAYLORCRAFF^ 


THE STARS OF THE SKYWAYS 

Economical, dependable engines of 50, 55, 65 and 75 horse- 
opposed and air-cooled, with your choice of cither single 


The same sound reasons that have long made Lycoming engines the 
favorite in training planes of the U. S. Army and Navy underlie the 
preference for "power by Lycoming” shown by light-plane buyers. 
Last year 75% of all purchasers of Taylorcrafts chose Lycoming 
engines. Moreover, in 1940 more training planes in the Civilian 
Pilot Training Program were Lycoming-powered than all other 
makes combined. This year Lycoming production facilities are 
being increased to accommodate the swing to these "stars of the 
skyways" engines, as more andmore pilots enjoy the added economy, 
extra smoothness and proved dependability of Lycoming engines. 


FREE LITERATURE 

A new illustrated catalog on Lycoming light-plane engines 
may be obtained from all Taylorcraft, Acronca, Funk, Lus- 

Lycoming Division, Aviation Manufacturing Corporation. 
Williamsporc, Pa., U.S.A. . . . Cable address: Aviatcor. 


LYCOMING 

50 fo 300 H.P. t 
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FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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Washington Pacific Coast New York 


British Say American Airplanes Under-gunned 
Admit New Production Will Equal Empire’s Best 


Washington: (Aviation Bu- 
reau) To criticisms from Brit- 
ish sources that American pur- 
suit planes aren't in the 
running with the hot stuff fight- 
ing over Britain, the only offi- 
cial answer from the War De- 
partment is that the charges 
are only true as regards the 
older U. S* planes — ships com- 
parable to the Air Corps’ Re- 
public P-35 or Curtiss P-36, 
good ships in their day but two 
or three years out of date. 

Many also were ships design- 
ed for the Air Corps but re- 
jected in competition with oth- 

There is no question but that 
nearly all the U. S. ships with 
which the British have had 
experience ai-e old designs. It 
was only last Spring that the 
Administration decided to re- 
lease late models for export. 
And it was nearly three months 
after that before the British 
placed any substantial orders 
for these models. The Allies 
bought obsolescent ships, know- 
ing what they were, because 
they desperately needed any- 
thing that could fly. 


A trickle of Curtiss P-40s is 
probably beginning to arrive 
abroad — and these are the first 
models, with the lower-powered 
Allison engine; the later P-40D 
is just getting into production. 
No Bell Airacobras are yet 
abroad, though some are on the 
way. Except for a few proto- 
types, Lockheed's two-AUison 
P-38 is not yet in the air. Re- 
public has only been in pro- 
duction a month or so with its 
juiced-up version of the P-35 
and is already tooling up for a 
much hotter job, the P-44. 
North American's new pursuit 
ship has not yet been flight 
tested. 

These new ships, the War 
Department says, will be the 
equal of any in the world. The 
meager known facts about them 
indicate that they meet some 
of the current criticisms — they 
armor the pilot, thoy have leak- 
proof tanks, some mount can- 
non. the two-seater jobs are 
said to have powered gun tur- 
rets. Whether instruments and 
controls have been simplified to 
the extent the British think de- 
sirable is problematic. 



THE FIRST STEP which will permit mass production of war- 
planes at Glenn L. Martin's Middle River plant, where 400,000 


i But the crux of the question 
is fire-power. The British got 
i the jump on the world this year 
— Germans as well as Ameri- 
I cans — by immensely stepping 
up the fire-power of their pur- 
suit. They mounted as many 
as eight machine guns. They 
installed cannon to throw shells 
and wreck the bombers which 


have been getting so durable 
that bullets will hardly bring 
them down. They introduced 
the powered gun turret last 
Spring and wrought havoc 
among the Messerschmitts. 

The British are now con- 
vinced that fire-power is every- 
thing. Reportedly their next 
(Turn fo page 79) 




Rudy Arnold 

REPRESENTING $2,000,000 worth of fighting planes on the 
hoof, these 20 twin-engined bombers at Floyd Bennett Field 
are awaiting shipment to England. With the California fac- 
tories making flight-deliveries at increased speed, this huge 
accumulation of planes must remain outside the export hangars 
until mechanics are ready for them. The airplanes with the 
single tails and tricycle landing gear are the new Douglas 
DB-7A bombers, while the others are the famous Lockheed 
"Hudsons". One "Lodestar" transport, in the lower center of 
the picture, is for South African airline use. 
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had arisen. Under the law 
ing priority to U.S. military 
orders, the determination of 
what equipment goes abroad 
essentially one of allocation. It 
was found that too many of the 
1,200-hp. Wright engines had 
been assigned to Britain — so 
many that some 41 of the B-17s 
were without engines. The al- 
location had to be changed. 

Because Flying Fortresses for 
Britain had become a political 
issue, it looked like a good idea 
to tie the two moves together 

Aircraft Industry 
Doubles In One Year 

Productive plants in the air- 
craft industry nearly doubled 
during 1940, rising from about 

12.000. 000 sq.ft, at the begin- 
ning of the year to 22,500,000 
at the end. Now under con- 
struction is an additional 22,- 

600.000 sq.ft, most of which will 
be complete by June. Cost of 
the plants already completed is 
reported by the Aeronautical 
Chamber of Commerce as $83,- 

400.000. An additional $232,- 

200.000 will be spent to com- 
plete the program. 

Employment, which totaled 

60.000 at the beginning of 1940, 
is now 165,000 and will reach 

382.000 by June. 

Airplane plants have a do 

space of 12,700,000 sq.ft, co 
pared to 7,400,000 a year a 
and an additional 16,000,000 
is under construction. 

Engine floorspace totals 

300.000, was 2,200,000 a year 
ago, and 4,400,000 more is 
scheduled. 

Propellor and accessory plant 
amounts to 4,600,000, was 2,- 

400.000 at the beginning of the 
year, and is scheduled to reach 

6.900.000 sq.ft. 

Nationalize Production? 

Washington (Aviation Bu- 
reau) — Nationalisation of air- 
craft production, currently 
worrying some heavy thinkers, 
is largely a matter of termi- 
nology. In a sense it is al- 
ready here; plane builders 
build what, where, and how 
they’re told to from Washing- 
ton. In the sense of govern- 
ment ownership of plant it is 
inevitable in the next few years. 
The new assembly plants to be 
built in the midwest in con- 
nection with auto-plant parts 
manufacture apparently will 
be government-owned — like the 
powder mills and tank fac- 
tories. But even the expansions 
being carried out by the private 
aircraft manufacturers are 
largely being financed by the 
so-called “bankable contract.” 
Under this plan, the plants be- 
come the property of the gov- 


this r< 


ernment in five years unless the 
private operator decides to buy 
them back. If the emergency is 
then over and the airplane in- 
dustry has shrunk to pre-war 
size few plants will be bought. 
Thus, by far the largest part 
of the industry will be govern- 
ment-owned. 

There is no evidence at pres- 
ent, however, of any interest in 
government operation of manu- 
facturing plants. Indeed the 
long-existent Naval Aircraft 
Factory is not being notably ex- 
panded. Private firms run the 
plants, either as owners subject 
to an ever-increasing mortgage 
under bankable contracts or 
perhaps, in the new assembly 
plants, as agents of the gov- 
ernment. How a post-war ad- 
ministration would feel about 


o be si 


Assembly Lines 

Ultra-fussy inspection by Army 
and Navy procurement officers 
may slack off under pressure of 
mass production, industry com- 
plaints, and shortage of skilled 
inspectors. Defense Commis- 
sion officials are asking for sim- 
pler and less frequent inspec- 
tions and believe they find a 
receptive attitude in the serv- 
ices. They argue it’s fine to X- 
ray every piece on a civil trans- 
port, but that if you want to 
build a thousand fighters you 
have to inspect on a sampling 
basis or you’ll gum up produc- 


Army's drive to corral transport 
production is based on its sud- 
den realization of the value of 
parachute troops. Desultory ex- 
periments began about 


maintaining its accuracy. Pro- 
cedure was to load up the plane, 
fly to a target 15 minutes away, 
fire all ammunition, and re- 
turn; repenting about seven 

Lockheed expects to be in pro- 
duction by spring, in the plants 
of its Vega subsidiary, with an 
improved version of the Hud- 
son bomber. The new ship will 
be a military variant of the 
Lodestar transport, with 1,800- 
hp. Wright engines instead of 
the 1,200-hp. jobs in the com- 
mercial ship. 

planes that weighs only 2 lb. 
and 12 oz. has been developed 
by the Electronic Specialty Co., 
Glendale, Calif. Carrying the 
trade name “Ranger", the new 
receiver is said to be the only 
low-priced aircraft set built un- 
der American Telephone & 
Telegraph patents. 

. * reached the 

testing stage. It has tricycle 
, two 1,850-hp. P 
four-bladed full- 
feathering propellors 13i ft. in 
“he B-26 is credited 
Corps with being 
faster than many pursuit ships 


fastest bomber e‘ 
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months has a drive started to 
organize such troops. Not only 
do parachute troops have to be 
delivered in transports, but 
parachutists are most usefully 
employed to seize airports and 
permit mass aerial delivery of 
troops. This takes lots of 
planes. Big orders for trans- 
ports have already been placed 
with Douglas, and with Curtiss 
at St. Louis. 

North American is now in pro- 
duction on its medium bomber, 
the B-25 — a five-man craft with 
retractable tricyle landing gear 
— and it is being tested by the 
Air Corps. 

Cannon fire of the Bell P-39, the 
Airacobra pursuit ship, has 
been found satisfactory in Air 
Corps tests. The P-39 mounts 
a 37-mm. cannon (firing shells 
instead of bullets) in the pro- 
pellor hub and machine guns 
firing through the prop. About 
500 rounds of shells were fired 
over a period of a week, with 
the cannon standing up and 


i described a 


engine patrol bombers, PB2Y-I; 
first of these were turned over 
to the Navy last fall. 

A plastic-bonded molded ply- 
wood primary trainer is being 
worked up by Doak Aircraft, of 
Hermosa Beach, Cal. President 
E. R. Doak was formerly with 
Douglas. The Doak plane, 
weighing 2,500 lbs., mounts a 
225-hp. engine. 

Nuys, Calif., reports receipt of 
an order from Vultee Aircraft 
of approximately one million 
dollars for airplane parts and 
accessories. This brings the 
backlog of Timm parts business 
to well above $1,000,000. The 
present staff is to be increased. 

Consolidated expects to com- 
plete by June a $7,000,000 plant 
for manufacture of parts and 
sub-assemblies which, compris- 
ing 1,553,000 sq-ft., will nearly 
double the plant now in opera- 
tion or nearing completion. 
When the eight buildings of the 
new parts plant are in opera- 
tion Consolidated will be em- 
ploying 30,000 men. 

Two of the smaller engine firms 
have arranged with the govern- 
ment to finance new plant by 
means of the “bankable con- 
tract” under which the govern- 
ment owns the plant in five 
years. Lycoming will spend $1,- 

597,000 on its Williamsport, Pa., 
plant, while Fairchild will con- 



TO AUGMENT FLYING FORTRESS PRODUCTION Boeing Is 
building this new plant for their Stearman Aircraft Division at 
Witicha, Kansas. Measuring 330 x 1,000 feet it will be a com- 
plete new plant separate from the existing plant at Wichita. 
It will make the total floor area of the Boeing Seattle and 
Wichita plants more than 3,000,000 square feet. 
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MASS CYLINDER PRODUCTION is the theme of t 
Ing furnaces at the Wright Aeronautical plant, Paterson, h 
Rails provide the transportation, the work being loaded in tl 
receptacles and the furnace moving from one group to the r 
when the nitriding is completed. This is but one of the m 
new nitriding furnaces at Wright. 


to be ready for occupancy by 
Dec. 1, providing facilities for 
further expansion of production 
on the company's line of hy- 
draulic equipment and aircraft 


Edo Aircraft is also using t 
bankable contract to finance . 

47,000 sq.ft. expansion at Col- 
lege Point, Long Island, at a 
cost of $365,000. Most of the 
new space will be used to build 
seaplane floats. 


bank, Cal., using the addition 
for manufacture of hydraulic 
landing gear struts. 

Incorporating an automatic reg- 
ulating device to correct for 
variations in air density, a true 
air-speed indicator is reported 
to have been perfected by L. N. 
Schwein, San Marino, Calif. 
The device has undergone ex- 
tended flight testing and will be 
placed in production shortly ac- 
cording to present plans. 

A new factory building, more 
than doubling the size of pres- 
ent facilities, is being erected 
by the Leach Relay Co., Los 
Angeles, manufacturers of elec- 
trical equipment designed es- 
pecially for aircraft. 

October deliveries of Adel Pre- 
cision Products Corp., Burbank, 
Calif., were $85,000, highest in 
the history of the company. 
Gross sales for the first six 
months of the fiscal year, to 
Nov. 1, aggregated $318,000, 
and current deliveries are con- 
tinuing at a rate in excess of 
$1,000,000 per year. The new 
factory in North Hollywood was 


Largest plant expansion an- 
nounced recently is the govern- 
ment-financed program of 
United Aircraft, totalling $18,- 

161,000. This includes $14,799,- 
000 for addition of 434,000 sq. 
ft. to the Pratt & Whitney en- 
gine plant at East Hartford. 
The Vought-Sikorsky Aircraft 
Division at Stratford, Conn., 
will be expanded by 258,000 ft. 
at a cost of $1,600,000. And an 
additional 49,000 sq.ft, for the 
Hamilton Standard Propellor 
Division will cost $1,761,000. 

Purchase of Paramount Air- 
craft Products by Felt & Co. 
and Allen & Co., is the first 
step in organization of a new 
parts manufacturing firm 
which will involve acquisition 
of several other companies. 

now on the payroll, and a back- 
log of aircraft parts orders ex- 
ceeding $1,635,892, the United 
Aircraft Products, Inc., Los 
Angeles, is materially expand- 
ing production facilities and 
adding to personnel. Additional 
orders for $700,000 of aircraft 
parts machine work was re- 
ceived in October and further 
substantial business was in 
prospect. 

in line with recent plant ex- 
pansions in the East by Air As- 
sociates, Inc., a new $200,000 
factory is to be erected at once 


on a 10-acre tract of land ad- 
joining Los Angeles Municipal 
Airport, according to Ray Acre, 
vice president in charge of 
West Coast operations. Floor 
area of the new plant will cover 
50,000 sq.ft, and will be divided 
evenly between manufacturing 
and warehouse facilities. 

Aviation Problems Before 
Incoming Congress 

Funds for new aircraft — esti- 
mated now at a 20,000 plane 

minimum — will be speedily 
proved without controversy by 
next Congress. Chief among 
other subjects already evident 
as of major concern 

(1) Modification or repeal of 
the neutrality and Johnson 

to increase aid to Britain, 1 
administration approval. 

(2) Investigation of the 
progress of the defense pro- 
gram authorized at the past 
session, centering around the 
Wheeler Committee. Wheeler 
will probe licensing 
ments, patent pools, pr 
other matters related to defense 
contracts. 

(3) Heated debate on the 
problem of labor relations in 
defense industries is expected. 
Sidney Hillman will urge arbi- 
tration, through individual 
labor - management - govern - 
ment industry committees, but 

will be pressure on Con- 
i’’ law. In the aircraft 
industry, the chief stumbling 
block in formation of a labor 
relations committee has been 
problem of arranging ade- 
quate representation for that 
portion of aircraft employees 
— 63 per cent — who are not af- 
filiated with either CIO or AFL. 
Positive developments in labor 
relations are anticipated for 
aircraft and ship building be- 
these are most critical to 
the British. 

i Enactment of another 
more rigid tax law, tap- 
. _ new sources of revenue in 
the hope of financing the 

of Federal non-defense activi- 


December, and production 
geared to reach an output of 
900 planes during 1941. 

Romec Pump's Backlog 

With a $300,000 backlog, Ro- 
mec Pump Co. of Elyria, Ohio, 
is building a new factory to 
handle the increased demand 
for non-pulsating aircraft fuel 
pumps. The company also pro- 
vides aircraft manufacturers 
and transport companies with 
complete engineering consulta- 
tion service on all fueling prob- 
lems as an aid in speeding up 
the aviation program. 

Army Orders 
Nylon 'Chutes 

In an order for 7,800 para- 
chutes, which the Army has 
given Switlik Parachute Co., 
' 'of Nylon. 
100 of these are to be made up 
packs and 100 in back 

Switlik built their first Nylon 
’chutes about four years ago 
and since then have developed 
improvements that lead them 
believe this material can 
eventually be substituted for 
silk. All the tape threads and 
; will also be made of Ny- 
These have been tested and 
proven satisfactory. 

" far this year Switlik has 
delivered or has on order 25,- 
parachutes. 

Recent Awards 

War Department 


IAEC Outlook 

Outlook of Interstate Air- 
aft & Engineering Corp. is 
reflected by current employ- 
of 400 persons, against 
i year ago. Backlog on 
Dec. 1, 1940 was more than $1,- 
000,000, including $400,000 for 
hydraulic components. Don P. 
Smith, president announced that 
quantity production is now un- 
way on his firm’s new 
Cadet training plane, with 
twenty planes scheduled for de- 
livery during the month of 







Navy Department 




1.170 for airplane 
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AVIATION ABROAD 





...SINCLAIR PENNSYL- 
VANIA MOTOR OIL which 
assures reliablelubrication 
under all flight conditions. 
This is proved by the fact 
that American Airlines’ 
planes fly more than 75,000 
miles daily using Sinclair 
Pennsylvania. 

For further information 
about Sinclair lubricants 
for the aviation industry, 
write the nearest Sinclair 
office or Sinclair Refining 
Company, 630 Fifth Ave- 
nue, New York. 


MODERN SINCLAIR 
REFINERIES produce 142 
classes of specialized lubri- 
cants for industrial use. 
For the air transport 
industry, there is . . . 



SINCLAIR REFINING COMPANY (Inc.) 


2540 W. Cermak Ro. CHIC* 




AVIATION PEOPLE 



FOLLOWING the promotions of William D. Ken- 
nedy and Raymond W. Young (Aviation, Dec. 1940), 
Wright Aeronautical Corp. has appointed W. B. 
Birren (I.) and Arthur H. Leak their respective suc- 
cessors as service manager and assistant chief en- 
gineer. Mr. Birren, former supervising service en- 
gineer has been with the Curtiss organization since 
1917; Mr. Leak, former design engineer, joined 


W. V. C. AUSER (I.), personnel director of Wright 
Aeronautical Corp. since 1932, takes over the newly 
created post of personnel director for Curtiss- 
Wright Corp., supervising the coordination of the 
personnel policies of the entire organization and all 
Its plants. His successor at Wright is Walter W. 
Bishop, a test engineer, with Wright Aeronautical 
for seven years and since 1939 assistant personnel 
director. 


CONTINUING as pres- 
ident of Republic Air- 
craft Products Corp., 

on added duties of exec- 

Avlation Manufacturing 
Co., to which post he 



BRITISH Contract Co- 
ordinator is Gardner W. 
Carr's new title. Lately 
In charge of production 
control at Lockheed, he 


MANAGER of Curtis 
Wright's new plant b 
ing built at Port Colui 

Hams, former assists 
to the vice preside 
and general manager 
the Curtiss Aeroplan 
Division at Buffalo. 


NEW PRESIDENT of 
Romec Pump Co. is 
Paul E. Ryan, previ- 


HARLAN M. ELLIS (I.) has been appointed sales 
manager of Hamilton Standard Propellers. He has 
been with the company for the past five years, re- 
cently as sales representative on the West Coast. 
Robert W. Russell (r.) has been assigned new 
duties as special assistant to the general manager. 

sales manager of Hamilton Standard Propellers 
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New Departure’s Famous "Firsts" include: 

first coaster brake for bicycles 

first yellow taxicab 

first monobloc engine 

first dual purpose ball bearing 

first preloaded bearing 

first self-sealed pump shaft bearing 

first bearing with oil-circulating system 

first self-sealed conveyor roll bearing 

first successful treadle roll ball bearing 

first "lubricated-for-life" ball bearing 

first self-sealed mine car bearing 


This company has been pioneering for over fifty years. It is "young 
enough to venture, old enough to know how.” These new departures 
by New Departure are evidence of the creative ability of its engineers, 
which is freely at your disposal to improve your machine performance. 

New Departure, a division of General Motors, Bristol, Connecticut. 

NEW DEPARTURE 

THE FORGED STEEL BEARING 


AVIATION ENGINEERING 
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keep ir clean 

purolajor 

_a vital consideration 
throughout the 
aviation 
industry! 
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experts, who also predict that 
eventually all first class mail 
will go by air. Meanwhile air 
express shipments are at an 
all-time high, making a gain 
of 23 percent in the first nine 
months of 1940 over the similar 
1939 period. 

Here And There . . . The Lock- 
heed and Glenn L. Martin Com- 
panies have financed their large 
plant expansions with 
federal aid . . . Aircraft . 
rolls will reach a peak of about 

382.000 late in 1941, as against 

164.000 in December, 1940 and 

60.000 a year ago . . . North- 
cost Airlines Inc. (formerly 
Boston & Main Airways) is 
preparing to raise about $500,- 
000 in new capital . . . Air- 
craft Mechanics Inc., Colorado 
Springs, reports a $500,000 
backlog and is negotiating new 
contracts amounting to around 
$3,000,000 from Douglas Air- 
craft . . . Aviation concerns 
in Los Angeles County have ag- 
gregate backlogs of around one 
billion dollars . . . United Air 
TAnes is spending $600,000 an- 

ing program . , . Eastern Air 
Lines expects to break all pre- 
vious records for traffic in the 
current winter season . . , 
Northrop Aircraft deliveries 
should reach a $1,500,000 
monthly peak by November . . . 
North American probably will 
report smaller earnings for 1940 
than in 1939 as larger for- 
eign deliveries — carrying big- 
ger profit margins — were made 
in 1939 ... The Allison air- 
craft engine division of Gen- 
eral Motors employed only 90 
men a year ago while over 7.000 
are now employed in Indian- 
apolis, and 1,750 men are work- 
ing at the Cadillac division in 
Detroit making engine parts 
. . . Breeze. Corp. reports 1940 
sales up to November were 
$3,550,015, compared with total 
sales of $14,436,000 during the 
last thirteen years . . . 

contracted tor are completed. 

the aircraft industry wili have 
more than four times the floor 
area it had at the beginning of 
1940, according to a recent sur- 
vey compiled by the Aeronau- 
tical Chamber of Commerce. 
Makers of air-frames, engines, 
propellers will have more than 
45,000,000 square feet of pro- 
ductive floor space, as compared 
with slightly less than 12,000.- 
000 feet at the close of 1939. 
The cost of this expansion to 
the industry and to the United 
States, British and French Gov- 
ernments, all told, will aggre- 
gate $315,000,000. But the pic- 
ture is not yet complete as sev- 
eral additional huge expansion 
projects are on the way. 


Airline Doings 

Northwest Airlines' fleet of DC3 
Transports was increased to 
13 planes when a new ship ar- 
rived from the Douglas factory. 
Since the arrival of the first 
Douglas plane in May 1939 this 
type ship has flown 5,600,000 
miles, on the Northwest routes. 

nounces that the increase in 
air passenger volume during 
the first ten months of 1940 
over the same period in 1939 
was 61.42%. 

American Airlines adds another 
major city to its system by es- 
tablishing service to Albany, 
N. Y. Ceremonies mark the 


Penn-Central takes an interest 
in celestial navigation. Capt. 
Cecil Northrop heads pilot 
group fostering the plan. Capt. 
Northrop holds a master mar- 
iner’s certificate. PCA’s object 
is to coordinate its activities 
with PAA, which teaches celes- 
tial reckoning instead of radio 
beam technique. 

TWA inaugurates four engine, 
33-passenger Stratoliner serv- 
ice into Philadelphia and Pitts- 
burgh, to bring the two cities 
an hour and a half closer to 
Kansas City and West Coast. A 
new airline network for Kansas 
is sought by TWA in an appli- 
cation for service to Hutchin- 
son, Salina and Topeka. 

Braniff Airways was denied a 
new route between Kansas City, 
Mo. and Memphis, Tennessee, 
by the CAB. 

Texas is U. S. air terminal 
champion with 16 cities served 
by air transport. Florida is 
next with 13, and California is 


Eastern Airlines has a new six 

months training program for 
pilots, 60 of whom have com- 
pleted the extensive course. 
Larger part of training is 


Canadian Colonial Airways op- 
erates ski-plane service from 
New York City to snow resorts 
in the Laurentian mountains. 

Northeast Airways has permis- 
sion from the Board of Trans- 
port Commissioners, Canada, 
to operate a branch airline 
from Bangor, Maine to Monc- 
ton, N. B. This is first Cana- 
dian-American line authorized 
since the recent U.S.-Canada 
air conference. CAB stated 
“national defense considera- 
tions” prompted the move. 
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OPERATORS CORNER 


Fixed Base Operators Form 
New National Training Association 

By Wm. A. Ong 


At last the fixed-base operators 
have formed their own associa- 
tion. Operators from all parts 
of the country gathered at 
Kansas City on December 2 
and 3 and organized under the 
name of The National Aviation 
Training Association. It is 
firmly believed by the members 
that this is the beginning of a 
permanent association that will 
be of inestimable value to both 
themselves and to the future 
progress of aviation. 

The Kansas City meeting was 
attended by more than 200 op- 
erators, manufacturers and 
service company representa- 

plished in the two days. In ses- 
sions that were presided over 
for the most part by J. H. 
Wilson, head of the Lewis 
School at Lockport, 111., the con- 
vention adopted a constitution 
and by-laws, elected officers, 
named a board of governors 
representing the seven C.A.A. 
regions, and instructed the gov- 
erning body to incorporate and 
then take up the “unfinished 
business" of trying to settle the 
many unsolved problems har- 
assing the non-scheduled oper- 
ator, and particularly the flight 
instruction contractor under 
the government’s Civilian Pilot 
Training Program. 

Officers elected were as fol- 


President: Capt. Wm. A. 
Ong, President of Ong Air- 
craft, Kansas City. 

Vice-presidents : Leslie H. 

Bowman, Aircraft Sales Co., 
Ft. Worth, Texas; and Col. 
Roscoe Turner, Turner Aero- 
nautical Corp., Indianapolis, 
Ind. 

Treasurer : Maj. John C. Ben- 
nett, Jr., President, Louisville 
Flying Service, Louisville, Ky. 

Board of Governors: First 
Region, F. Leslie Marsden, Buf- 
alo Aeronautical Corporation, 
Buffalo, N. Y.; Second Region, 
Wesley N. Raymond, Raymond 
Aviation School, Inc., Macon, 
Ga.; Third Region, John H. 
Wilson, Superintendent, Lewis 
School of Aeronautics, Lock- 
port, 111.; Fourth Region, John 
W. Randolph, president. Na- 
tional Airways, Inc., Durant, 
Okla.; Fifth Region, David W. 
Kratz, president, St. Louis 
School of Aeronautics, St. 
Louis, Mo.; Sixth Region, Ber- 


trand Rhine, president, CPT 
Association, Sixth Region, Los 
Angeles, and Seventh Region, 
A. A, Bennett, Bennett Air- 
ways, Inc., Idaho Falls, Ida. 

The executive board en- 
gaged C. R. Mooney, Kansas 
City, as secretary. Mooney is 
known best in aviation circles 
as secretary of the Southwest 


Aviation Conference. Head- 
quarters office was opened in 
Kansas City, address Hotel 
Bellerive, 214 East Armour 
Boulevard. 

By special instruction voted 
on the convention floor, all mem- 
bers enrolled before January 1 
will be listed as “charter mem- 
bers.” Active membership is 
open to ail flight-training op- 
erators under the CAA pro- 
gram, the co-ordinators for 
both college and non-college 
connected student quotas, and 
all fixed-base operators in their 
various classifications. 

Associate memberships are 
provided, available to aircraft 
manufacturers, accessory deal- 
ers, service agents (such as in- 
surance) and all types of indi- 
viduals or firms participating 
in the business of the fixed base 
operator or flight trainer. Both 
active and associate member- 
ship dues are $10 a year. 

The national organization was 
created with four regions al- 
ready organized — the Third. 
Fourth, Fifth and Sixth. The 
First Region was started on a 
temporary basis prior to the 
Kansas City meeting, and is 
yet to be established with per- 
manent officers in charge. The 
Second Region was scheduled to 
organize immediately after the 


national association had been 
established. The Seventh Re- 
gion is expected to swing into 

The procedure devised will 
give every operator member an 
opportunity to place his difficul- 
ties before the highest officials 
in the CAA or any other bureau 
in Washington. Local and Re- 
gional committees will receive 
all complaints. When one op- 
erator’s problem is found to be 
general, and not simply an in- 
dividual affair, that problem 
will be stated as a petition for- 
mulated by a regional commit- 
tee. That committee will clear 
the problem through the na- 
tional association to be placed 
before the proper government 
official. 

In this way, the organiza- 
tion plans to co-operate with 
the CAA department heads and 
other officials, working out all 
difficulties to improve the flight- 
training program throughout 
the nation. The college co-ordi- 
nators, operating in some in- 
stances as a separate division, 
at other times operating jointly 
with all other sections of the 
N.A.T.A., will co-operate in 
helping solve the difficulties 
which have beset this tremen- 
dous enterprise, the CPTP. 

This association is another 
'first' in aviation. This is the 
first time that aircraft manu- 
facturers, flight instructors, 
airport managers, representa- 
tives of the press, the co-ordi- 
nators and laymen in the air 
industry have gathered to- 
gether in a single united effort 
to continue a constructive avi- 
ation program. 

Members of the new associa- 
tion are the greatest single in- 
fluence in civil aviation today. 
This group represents 90 per 
cent of the buying power in the 
private plane field. The oper- 
ators, and the pilots they repre- 
sent, fly more miles than all the 
airlines, buy more airplanes, 
more gas, and oil and acces- 
sories. When we have com- 
pleted our organization, we will 
be able to wield the greatest in- 
fluence for the benefit of pri- 
vate aviation that this country 

Credit for the initial energy 
in organizing the N.A.T.A. be- 
longs largely to Les Bowman, 
whose services were recognized 
by his election to one of the 
highest offices. Mr. Bowman 
started the campaign last sum- 
mer which culminated in the 
organization meeting at Kan- 
sas City. Under the impetus of 
his inspiring drive, the CPT 
Association, Fourth Region, 
was organized. By invitation 
from the officers of that re- 


gional association, headed by 
John Batchelor as president, 
operators from the Second and 
Fifth Regions assembled at 
Wichita. There the Fifth Re- 
gion CPT group was created, 
under my leadership. There 
also, Les Bowman and I agree 
to push the preliminary organ- 
ization work in other Regions, 
leading up to the national de- 
ference. Bowman went to the 
West, and I tackled the Third 
and First Regions by long-dis- 
tance telephone and followed 
up by meetings held at Chicago 
and New York. 

Today the N.A.T.A. stands 
prepared to give every assis- 
tance possible to the C.A.A., 
and to co-operate in every way 
asked by other government 
officials, in the patriotic objec- 
tive of building up America's 
reserve of pilot personnel. The 
speakers at the Kansas City 
convention pointed out re- 
peatedly that the CPTP, by 
carrying on the weeding out 
process among untried youths 
ambitious to fly, had filed a list 
of recommended prospective pi- 
lots with the military air serv- 
ices and at a lower cost than 
could be performed in any 

The purposes of the N.A.T.A. 
are much broader than training 
of youthful pilots for possible 
induction into military service. 
As stated in the association's 
constitution, the objects are to 

1 — Encourage public interest 
in flying activities. 

2 — Stimulate individual par- 
ticipation in all divisions of 
aeronautics. 

3 — Advance popular educa- 
tion in all aeronautical subjects. 

4 — Sponsor the science and 
practice of aviation. 

5 — Foster all aeronautical 
enterprises represented by the 
association’s membership. 

Resolutions adopted at the 
convention declared in favor of 
these principles; that the CPTP 
be continued on its present 
basis by formal action of the 
Congress; that the association 
will work toward co-ordinating 
the CPTP flying schools with 
the CAA, the National Defense 
board, the Army and the Navy, 
to the best interests of national 
defense; that a study be in- 
augurated to devise, if practi- 
cal, a system whereby CAA 
flight training contracts could 
be let on yearly basis, instead 
of the present term-to-term 
deal; that educational institu- 
tions allowing college credits 
for flight and ground lessons 
performed satisfactory be com- 
mended, and that schools not 
allowing such credits be asked 
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water in the fuel system. 


Warm-up time is reduced to a minimum because 
pre-heated, atomized fuel gives an abundance 
of quick, dependable power. And to "zoom" 
above the clouds without fear of carburetor 
icing is a new thrill. 


The extra safety with Continental Red Seal 
Power is priceless. 
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Recent Books 

The Aviation Mechanic, by Carl 

Norcross and lames D. Quinn, Jr. 

Published by McGraw-Hill, New 

York. 570 pages, price $3. 

This is a basic textbook for students 
taking aviation courses in high schools, 
private aviation schools and in Na- 
tional Defenses classes. It is divided 
into three parts. The three chapters 
of Part I cover the importance of me- 
chanics' work, a discussion of modern 
airplanes and how airplanes fly. 

Part II is devoted to the construc- 
tion of airplanes. In four chapters the 
authors discuss the materials and 
methods of airplane construction, and 
then give a step-by-step description of 
how airplanes are built. This covers 
all types of planes from light trainers to 
the trans-oceanic Clippers. 

Part III covers airplane and engine 
maintenance as practiced in airline and 
military overhaul shops and also in 
those devoted to the private-owner 
planes. Thus the book includes all 
phases of instruction given in both 
short and long courses for mechanics. 

The book contains the most complete 
collection of photographs of construc- 
tion and maintenance that has been put 
into book form. Picture captions are 
unusually complete and add greatly to 
the value of the book. With both avi- 
ation schools and high schools training 
thousands of new men for the expand- 
ing airplane factories this should be a 
timely book. 


The Airplane and Its Engine, by 
Chat field, Taylor and Ober. Published 
by the McGraw-Hill Book Co., New 
York City, 414 pages. 53.00. 

This is the fourth and revised edition 
of the very widely used and well-known 
book, first copyrighted in 1928. The 
style of the book is written for the 
reader who desires a sound knowledge 
of the basic principles of the present 
airplane and its power plant, without 
going into the subject as deeply as 
would be essential for the designing 
engineer or the expert mechanic. To do 
this the technical material in the book 
can be understood with only an elemen- 
tary knowledge of physics or mathe- 
matics. The opening chapters of the 
book describe in detail the essential 
parts of the airplane including a theo- 
retical study of the aerodynamics 
affecting the airplane. After the first 
five chapters a similar study is given to 
the airplane engine and following this 
the propeller, so that the airplane is 
studied in its essential parts before any 
discussion is given as to the perform- 
ance of the airplane as a whole. Follow- 


ing this basic study, the remaining 
chapters of the book give a mathemati- 
cal and descriptive discussion of air- 
plane performance and airplane maneu- 
vers and the closing chapters of the 
book describe the various types of com- 
mercial and military airplanes including 
aircraft instruments and accessories. 

For one wishing a cross-section of 
the theory of aerodynamics and engine 
operation, as well as a description of the 
actual airplane as It exists today, this 
book should be extremely valuable. 

Instrument Flying. By P. V. H. 

I Teems and Charles A. Zweng. 

Published by the Weems System of 

Navigation, Annapolis, Md. 328 

pages. Price, 54.00. 

Any book published by the Weems 
organization is sure to be a sound, prac- 
tical book. This one is no exception. 
It has been written to aid pilots in 
meeting the requirements for the U. S. 
Government instrument rating. It 
opens with a basic discussion of instru- 
ments and classifications. Then it takes 
up the relations between instruments 
and goes on to discuss various steps 
in instrument training. The chapter on 
Instrument Training includes eleven 
lessons which, if followed, will give a 
pilot an excellent grasp of instrument 

Other chapter headings are Federal 
Aids to Navigation, Use of the Radio 
Range, Airways Meteorological Service, 
Meteorological Elements, Air Masses, 
Winds, Fogs and Ice, Observing and 
Recording Elements of Observations, 
Civil Air Regulation and Navigation. 
Much valuable material is included 
in the appendix, including a quiz sec- 
tion and a section on navigation equip- 

For pilots who are considering tak- 
ing up instrument flying we know of 
no better book than this one. 


Procedure Handbook for Aircraft 
Stress Analysis. By Nye, Hamil- 
ton, and Eames, published by the 
Aviation Press, San Francisco, Calif. 
334 pages. 54. 

This book has been written with the 
express purpose in mind of presenting 
as simple a treatment as possible of the 
subjects of strength of materials and 
stress analysis as applied to the present- 
day airplane. The material in the book 
has been presented in such a fashion 
that it should be easily understood by 
readers who have had only the basic 
courses in mathematics and aeronautical 
engineering. Included in the book is a 
section dealing with the testing of ma- 
terial so that the reader can grasp a 
practical application of the theories and 
formulas described in other sections of 


the text. An appendix has been included 
to supply the student with a source of 
empirical data which should be very 
useful for design purposes, and together 
with this problems are presented 
throughout the text which illustrate the 
use of this data. Illustrations arc in the 
form of drawings in reference to the 
mathematic material and a few photo- 
graphs illustrating the section dealing 
with testing materials. 


Flight 7, by Robert E. Johnson; 242 
pp. and appendix; Dodd, Mead & 
Co., New York, N. Y. ; 52.00. 


For the busy aviation executive who 
is constantly being called upon to advise 
the sons of his friends and business 
acquaintances about how to get into 
aviation and what future lies therein, 
Bob Johnson, Director of Public Rela- 
tions for United Air Lines, has written 
a time-saving book. "Fight 7” gives 
the answers, and the executive can turn 
it over to his eager visitors, secure in 
the knowledge that he is putting them 
on the right track and in a form which 
will answer their questions simply and 
in detail. Joe and Bill, likely lads and 
recent high school graduates, take air- 
line mechanic and pitot courses respec- 
tively, and the reader follows their cur- 
ricula and their subsequent airline jobs, 
meantime refreshing himself on the 
history of the early days, modern re- 
search, and air transport operation. 
Johnson places his locale at the Boeing 
School and United Air Lines, but the 
material applies to any of the major 
aviation schools and air lines. Although 
a trifle rosy, the book is realistic, and 
the table of aeronautical occupations 
which forms the appendix is excellent. 
We might wish that the title were more 
indicative of the content, and that there 
were more pictures, but we might also 
wish that the book reaches all high 
school boys, so that the defense program 
can be accelerated through elimination 


Aircraft Diesels, by Paul H. Wilkin- 
son. Published by Pitman Publishing 
Corp., New York, N. Y. 286 pages. 
56. 

Written for the aeronautical engineer, 
the engine and airplane manufacturer, 
and the airline operator, this book is 
designed to bring out the advantages of 
the diesel engines for aviation and to 
describe the present state of develop- 
ment of the diesel in aviation in this 
country and abroad. To do this, the 
author has devoted several chapters in 
outlining the basic theory and princi- 
ples upon which the diesel engine func- 
tions and then branches into the more 
direct application of equipment and 
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Ten years ago. Republic operated the 
world's largest stainless steel finishing 
plant. Each year it seemed to become 
smaller as ENDURO Stainless Steel found 
its way into new products— automobiles, 
trains, airplanes; chemical, textile and 
food processing equipment; home appli- 
ances and even fine jewelry. 

Actually, the plant has been enlarged- 
now covers five acres of floor space— and 
much new finishing equipment has been 
added so that, today, Republic still oper- 
ates the largest stainless steel finishing 
plant in the world. 

Now, to the huge peace-time need for 
ENDURO for a wide variety of every-day 
uses is added the demand of industry work- 

REPUBLIC STEEL CORPORATION 


for bomb chutes in planes, galleys in naval 
craft, floats for flying boats and a host of 
other uses where high strength and heal- 
and corrosion-resistance are imperative. 

Republic has looked ahead — has ex- 
panded all its facilities — and, fortunately 
for every man and woman interested in 
preserving our freedom, is able and anx- 
ious to help in the crisis that now square- 
ly faces America — with more and better 
steel -first line ol national defense. 


The line oi steels and steel products 
manufactured by Republic is so 
diversified that we have prepared a 
complete listing in Booklet No. 199. 
A copy will be sent you upon request. 



CLEVELAND, OH IO 




A Necessity For Flight 
. . . ILLINOIS Can Supply It 


The lack of adequate supplies of even the smallest 
part, bolt, rivet, or wire, can put obstacles in the way 
of essential production of aircraft. 

Manufacturers in Illinois are equipped and ready to 
supply the necessary tools, equipment and parts for 
the aircraft manufacturing industry. Illinois has 2300 
metal-working plants, employing 300,000 wage-earners, 
and producing $3,000,000,000.00 worth of tools, ma- 
chines, parts, and other metal products annually. This 
reservoir of skilled workers and the adequate capacities 
of plants to supply the vital tools and parts for aircraft 
manufacturing are two important reasons why main 
plants or branch plants should be located in Illinois. 

Other factors which determine the selection of plant 
location, and which are gained by locating aircraft 
plants in Illinois, are: Transportation— Central 
Location— IdealTesting Conditions— Plant Sites 
Near Airports— A Leader in Aviation Research 
—Military Training Bases. 


Military, Federal, and Industrial authorities agree 
that American aircraft manufacturers will benefit from 
Middle West locations. Investigate the outstanding 
advantages of locating your new plant, branch plant, 
or parts manufacturing plant in Illinois. 

Special Confidential Report 
to Executives 

Write the Illinois Development Council, at Springfield, 
today for a special report on the advantages of Illinois 
as they apply to the aircraft and parts manufacturing 
industry. This report will present the facts on labor, 
raw materials, available plant sites, power, fuel, taxes, 
distribution facilities, and other factors determining the 
selection of a plant location. Your inquiry will, of 
course, be kept confidential. Write — 

ILLINOIS DEVELOPMENT COUNCIL 

STATE HOUSE • SPRINGFIELD, ILLINOIS 


hfp 

AarftJ i 


THE STATE OF BALANCED ADVANTAGES 
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And Boeing School ol Aeronautics is ready to meet avia- 
years old and with 2 years’ college. the Airline 

Pilot & Engineering Course (21 months). In ad- 
dition. 9 other eareer courses with t horough in- 
struction. This school trains its flyers only with 


Make these 


3 tests of the school you choose 
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Machine Scheduling 

(Continued from page 51) 


case a routing and scheduling tag will 
accompany the parts, showing order 
and part numbers, operation numbers, 
machines scheduled, dates to start op- 
erations and order due date. The lat- 
ter procedure applies when the shop 
works front a bill of material or assem- 
bly detail breakdown, which is usually 
kept in the planning office, the fabricat- 
ing shop foreman receiving only a 
daily parts schedule. 

But for the smaller job shops, in fact 
for any of the parts shops, there is 
usually an advantage in having a shop 
order travel with the parts, with the 
operation requirements listed on it, so 
that all information is available with 
the job and the foreman is not asked to 
do so much checking. 

The production checking for the 
planning unit may be done by the shop 
inspector, the man who moves the parts 
to the next operation, the timekeeper, 
or the shop order clerk. Different 
colored copies are made up when the 
shop order is written, which are fed 
back to the planner after the first and 
second operations and at the comple- 
tion of the order. 

In manufacturing plants going in for 
more elaborate control it is usual to 
have a "move card” written each time 
the parts are to travel from one opera- 
tion to another, a duplicate being sent 
to the planning unit as a progress 

In job shops it is desirable to attach 
to the shop order, at the time it is 
scheduled and released to the shop, a 
colored tag, red for past due or hot 
orders, green for work to be started 
this week but only after all red tag 
orders are put in the shop, and white 
for futures. The reason for this pro- 
vision lies in the character of aircraft 
parts job shop work, which fluctuates 
greatly and keeps feeding in from the 
factories with considerable irregularity. 
Unless it is desired to have a dis- 
patcher of orders in the planning unit 
available on all shifts, and present in 
the department where he can respond 
to all calls without delay, it is neces- 
sary to have orders released for the 
various machines somewhat ahead of 
time. But if orders come in today 
which are past due or otherwise hot, 
and the planner sends them to the shop 
with starting dates later than those on 
green tag orders which happen to be 
coming up for operation, it is the red 
tag which places the new ones ahead of 
the green tag work. In other words, 
the work is scheduled on the machines 
in the order in which the shop orders 
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are written from incoming purchase 
orders, but the starting dates represent 
priorities to the shop, which takes them 
from a rack where there is one com- 
partment for each type and size of ma- 
chine and for each tag group, red, 
green and white. Each week the shop 
order clerk changes green tags to red, 
or white to green, when necessary, thus 
pushing such orders ahead where their 
starting dates will act to give them true 
priority. 

No orders should be scheduled with- 
out a due date acceptable to the fac- 
tory and allowing time for the work to 
be performed following receipt of order. 
But by scheduling in order of receipt, 
first come, first served, thus making the 
starting time the criterion for priority, 
orders arriving late are not run to the 
disadvantage of other customers who 
have previously placed orders in good 
faith and with the expectation of re- 
ceiving their parts on time. Yet there 
is no question of hot or past due orders 
being held behind future or next week’s 

There need only be enough orders 
released to the shop to furnish an ade- 
quate margin of work ahead of the 
various machines to carry over the 
night shifts and to take care of unfore- 
seen difficulties, such as trouble with 
tooling requiring that the job be pulled 
down. Unfortunately, lack of material 
or tooling and irregularity on the part 
of the factories in releasing orders to 
the job shops has at times created some 
dearth of work for particular machines 
in the face of a general demand for shop 
capacity. This makes the use of the 
machine loading schedules all the more 
necessary, since the job shop is in a 
better position to put pressure on the 
factory to correct existing shortages 
on current orders in time to prevent 
machines being shut down. 

The machine loading schedule in the 
planning office comprises two parts. The 
first is a master control chart (Figure 
I) listing in proper groupings, with 
machine one under another, all the ma- 
chines in the shop. It is on the order 
of a Gantt chart, with vertical columns 
representing shop calendar days, pref- 
erably subdivided by shifts, since not 
all machines may be manned for second 
and third shifts. As full days of work 
arc provided for given machines, hori- 
zontal lines are drawn in the spaces 
provided, showing this to be the case. 
As completions of full days of work 
occur, lines of a different color or char- 
acter are drawn in the spaces corres- 
ponding to the work as originally 
scheduled. These chartings are taken 
from the data developed in the second 
part of the schedule. 

The second part is the detailed ma- 
chine scheduling. There is a loading 
card or sheet (Figure II) for each 


machine, the vertical rulings covering 
shop calendar days as with the master 
control chart, but the listing in the left- 
hand column is of the shop orders as 
received and scheduled for the particu- 
lar machines. The items as listed in- 
clude due date, part number, purchase 
order or shop order number as required, 
number of parts and estimated hours 
the operation will take on the given ma- 
chine. A horizontal line is drawn in 
the spaces corresponding to the days 
the work is scheduled, with figures 
entered for times less than a full day. 

At the time this charting is made the 
starting date is entered opposite the 
operation on the shop order, together 
with the machine number. The orders 
are charted as received. When a full 
day or number of days is charted for 
the given machine, this information is 
also charted on the master control chart 
as previously mentioned. All copies of 
the order being together with inter- 
leaved carbons still in place at the time 
the work is scheduled, each copy of the 
order bears the schedule information 
for all operations. 

The shop is not required to put the 
job on a specific machine if another 
similar one is open at the time the job 
is put in work. But if the operation must 
be changed the dispatcher must first ok 
the change and see that the operation 
card is corrected if the change is to be a 
permanent one. 

When the first operation is completed, 
the first order duplicate is returned 
from the shop to the planning office. 
Similarly, if a second order duplicate 
is utilized, this is returned when the 
second operation is completed. After 
the final drilling and burring have been 
completed the original, having been 
handled in connection with shipping or 
the storing of parts, is also returned 
to the planning office. This procedure 
applies to straight parts machining, and 
may have to be adjusted to meet the 
particular conditions involved when the 
parts go through several departments 
as in contract parts fabrication and 
assembly. 

Even though the order has not been 
completely run it goes back to the plan- 
ning office where proper steps are taken 
to re-schedule the job when the rest of 
the material becomes available. If a 
job is torn down to make way for an 
emergency run, the shop clerk collects 
and tags the parts, and places the order 
back in the shop office rack to be run 
as the next in priority. 

If the second operation is scheduled 
to start before the first operation is 
completed, the second order duplicate 
may be placed in the shop order rack 
to take its turn in priority for that op- 
eration, the shop order clerk tagging 
and moving the parts. If the parts are 
( Turn lo page 106 ) 
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AFTER DECEMBER 18* 


< luja RLM 


FLUORESCENT 

^win-Jlatwp. 

LIGHTING UNITS 


• These latest RLM approved Fluorescent Units for 
the new 100 -watt Type F Mazda Lamps when installed at the 
conventional ten foot spacing and mounting heights provide the 
higher levels of illumination demanded by present day industrial 
requirements. Moreover, adequate levels of lighting arc now 
attainable in locations requiring higher mounting and wider spac- 
ing. Essential features of these two new units are: Shielding 
angle of 14 degrees; Porcelain Enamel reflecting surface for 
diffusion and durability with reflection factor of 79%; light out- 
put efficiency of 75%; in addition, the apertures of the diffuser 
unit direct 2% of the light into the upper zone; corrected for 

r iwer factor and flicker with ballast equipment approved by 
T.L. and Underwriters' Laboratories. 

Insist on RLM Labeled 60" Fluorescent Units. This RLM Label is your 
assurance of their compliance with rigid specifications and periodic 
inspections . . . has nation-wide recognition as a warranty of uniform- 
nd quality. Only units bearing this labelare RLM approved. 
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Machine Scheduling 

(Continued from page 104) 


moved to the point of second operation, 
the tag or order must be marked with a 
signal to show that this order must be 
put in work as soon as possible in line 
with priorities. Obviously the exact 
details of procedure depend upon the 
shop layout and the arrangements for 
forwarding work from operation to op- 



visable to try to schedule work many 
weeks in advance. If the shop is filled 
with orders calling for early delivery, 
the future orders should be held for 
later charting as long as all the ma- 
chines are kept busy. But if the volume 
of business shrinks and future orders 
must be put in work, there is no reason 
why these should not be scheduled as 
described, with red, green, and white 
tags providing for the sorting out of 
priorities if more work immediately due 

method ot handling the individual ma- 
chine loading schedules is to use stiff 
cards and tab them up for easy location, 
placing them in a box file. Or they may 
be in the form of punched sheets placed 

pact as Six 11 cards or sheets, which 
must be dated in successive lines down 
the page as the weeks go by. longer 
forms covering several months may be 

As an alternative method of setting 
up the charts, there is some advantage 
in building a machine schedule in the 
form of a rack fastened to one wall of 
the planning office, arranged with ver- 
tical slots in which are placed colored 
cards which physically take the place 
of the lines on the Gantt tvpe of master 
Chart. In this case the detailed order 
information listed on the individual ma- 
chine schedules described above is 
written on the cards, which are placed 
in the proper slots corresponding to the 
machines to be used and the days the 
work is scheduled. The advantage lies 
in the fact that the cards can be shifted. 
In some respects the Gantt type chart 
covering the detailed machine schedule 
is easier to refer to and work with. 

The wall chart perhaps lends itself 
best to the scheduling of work in a con- 
tract parts shop where the full budget 
of jobs is determined from breakdowns 
of the contracts on hand. Other forms 
of wall equipment include boards with 
hooks, and blackboards. 

One point in favor of the Gantt type 
chart method is its flexibility. Ii the 
operation completions, as shown on the 
master chart, reveal that the shop is 


behind schedule for no reason discover- 
able in the shop, it becomes obvious 
that the scheduling is too tight, and 
some allowance may be made to com- 
pensate for this. If the shop is getting 
ahead of schedule, steps must be taken 
to he sure more work is brought in if 
necessary, and the schedule tightened 
up. Where there is a great deal of 
rework coming in. or many hot orders, 
one machine in each group affected may 
have to be left open. Another way to 
compensate for this is not to schedule 
Saturday work, but to look upon that 
time as a clean-up period. These meth- 
ods are more apt to be needed, however, 
in setting up a wall chart with the idea 
of scheduling the exact days the jobs 
are to be run, rather than in using the 
Gantt type chart, which in effect is 
used to build up the load of hours, and 
depends upon the priority dating on the 
shop orders, as corrected by the red. 
green, and white tags, to control the 
order of work by the shop. 

It is not possible to describe here in 
detail all of the factors in connection 
with machine scheduling which must be 
taken into account. The proper set-up 
is obviously an engineering problem 
which must be solved to fit the condi- 
tions obtaining in the particular shop. 
It is vital that material received, 
whether factory furnished or shop pur- 
chased. shall be checked in accurately, 
and reported to the planning office in 
such a way that orders may be 
scheduled when material is on hand. 

It is desirable to arrange it so that 
the man making up the schedules be 
encouraged to keep in close touch with 
the shop, so that he understands the 
practical considerations connected with 
the work, such as the desirability of 
using certain machines for certain jobs, 
the availability of special cutting tools 
and other equipment, etc. If the 
schedule-planner and the estimator are 
not the same man there is some reason 
for training them to be mutually inter- 
changeable, so one is able to spell the 
other or substitute during absences. 

Finally, it must never be overlooked 
that a primary reason for establishing 
machine scheduling is to relieve shop 
supervision of pressure. Just as the 
train dispatcher maintains the flow of 
traffic as a coordinated whole, while 
the locomotive engineers run the trains, 
the planning unit sets up and controls 
the flow of work through the shop, 
while shop supervision see that parts 
are properly machined. 

The keynote of national defense must 
be the teamwork of many men. Plan- 
ning the work is a vital function which 
must be performed everywhere. The 
work must be planned in advance, and 
every machine must be scheduled for 
all its hours ii parts for more and more 
airplanes are to be built. 


Jumo 205 and 207 

( Continued from page 63) 


gine to withstand the greater output 
and adding the exhaust-driven super- 
charger have added approximately 17.1 
lb. to the weight of the engine which is 
increased to 1,430 lb. Its specific weight 
is the same as for the Jumo 205-D. 
namely, 1.43 lb. per hp. Its specific 
output of 0.09 hp. per cu.in. of displace- 
ment is a remarkable achievement ipr 
sdfh a small engine. 

The Jumo 207 functions in exactly the 
same manner as the various Jumo 205 
engines and it too is equipped with a 
gear-driven ground blower. The blower 
is retained for starting and warming up 
the engine as otherwise there would 
be difficulty in obtaining the necessary 
scavenging air immediately the engine 
started running. During this prelimi- 
nary period the exhaust gases are by- 
passed direct into the atmosphere 
through gates in the turbine casing. 
When it is desired to cut-in the tur- 
bine the gates are closed gradually and 
the turbine wheel is brought up to speed. 
The turbine wheel shaft is geared to 
the impeller of the compressor and 
when the turbine is in use the speed 
of the impeller is increased considerably. 
The .impeller is of the closed-channel 
type and is capable of speeds in excess 
of 30,000 r.p.m. Complete control of 

the supercharger output is obtained by 
regulating [lie gates in the turbine cas- 


Junkers Jumo 205-E diesel aircraft 
Type: Six (twelve) cylinders, water- 

Displacement: 1,014 cu.in. 

Rated output: 700 hp. for take-off 

560 hp. continuous cruis- 

Total weight (dry): 1,257 lb. 

Specific weight: 1.79 Ib./hp. 

Fuel consumption: 0.35 Ib./hp./hr. 

Compression ratio: 17 : 1 


Junkers Jumo 207 diesel aircraft engine 
Type: Six (twelve) cylinders, water- 
cooled, in-line, geared, turbo-super- 
charger, two-cycle 

Displacement: 1,014 cu.in. 

Length and area: 86.0 in. x 7.5 sq.ft. 
Rated output: 1.000 hp. for take-off 

Total weight (dry): 1,430 lb. 

Specific weight: 1.43 Ib./hp. 

Fuel consumption: 0.35 Ib./hp./hr. 

Oil consumption: 0.013 Ib./hp./hr. 
Compresion ratio: 17 : 1 
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Only through consistent and untiring training of alert young men in modern airplanes 
can our country hope to obtain the required skilled pilots for preparedness now and 
for the future. Pilots now receiving primary training in responsive modern all-metal 
Luscombes have the advantages of learning more advanced technique more readily. 
This little thoroughbred of the skies is thg counterpart of its big brothers of the military 
services in shiny appearance, ease of control, metal construction and great strength. Its 
successful use by scores of CPT program operators has proved its superiority for most 
thorough primary training. Lowest-priced metal airplane in the world, the Luscombe is 
playing an important role in national defense. FLY IT AND YOU'LL BUY IT. 


AQQ t4j pPr.f Pn crru+Jif e — are Available wilh Lycoming 65-hp. and Continental 65-hp. and 75-hp. en- 
FfW* - ff ICvvJv J . 440 GoerUk Cv gines, priced and equipped to meet requirements of all light airplane purchasers. 

See your dealer today for FREE descriptive 
literature, FREE DEMONSTRATION FLY- 
ING LESSON, and information on FREE 
FLYING INSTRUCTION, or write Dept. N. 

See Luscombes on display at: 

247 Park Avenue, New York City 
1510 N. Meridian, Indianapolis 

••«<*— '■*- p / 

MCMt mv& 

A turiMl liM-up of cm L„oomb« ) lit l> I l M CORPORATION 

«m IRIIWIOW, K1W JERSEY — 



Down Dayknents 

AS LOW AS 

595 
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X-Ray 

(Continued from page 47) 


to the number issued on the work order 
and the entire lot placed on mobile 
carts to be taken to the X-ray machine. 
The die number remains on the part 
throughout its life. A record is made 
of the plane into which it goes so that 
a continuous history of its performance 
may be recorded. 

This sytem of keeping track of each 
individual part has greatly aided air- 
craft manufacturers and foundries in 
carrying on their study of the perform- 
ance of different materials. It has also 
made possible the removal of parts 
from planes after various periods of 
use for further X-raying and fatigue 
testing. Occasionally parts are passed 
that are considered on the borderline 
between acceptance and rejection. 
These studies make it possible to de- 
termine whether it is a safe practice, 
and assist in establishing more precise 
specifications. 

After an X-ray exposure has been 
made, the film, together with pertinent 
information about time, angles and ex- 
posure, and the material photographed, 
is set aside to await the analysis of a 
highly trained diagnostician. With the 
complete file of X-ray information in 
front of him, including the facts regard- 
ing the stresses, strains and corrosion 
the parts will encounter in actual use, 
the diagnostician is able to determine 
whether the parts pictured on the X-ray 
film will meet the requirements. 

To assure the utmost accuracy, every 
result is checked, and every X-ray plate 
is checked at least five times. No 
chance is taken that a defect will be 
overlooked or misinterpreted. 

The X-ray is only one phase of the 
research work done by our metallurgi- 
cal diagnosticians. It tells us where 
defects exist, but not why. It has been 
in our efforts to find the answer to the 
"whys” of metallurgy that our research- 
ers have made their greatest contribu- 
tion. The results of their observations 
have assisted foundries in developing 
improved manufacturing procedure and 
better materials. 

Used almost as much as the X-ray 
machines, is a spectrograph, a scientific 
atomic sleuth, that can analyze the light 
bands given off by metal molecules and 
tell the kind of company they keep. If 
there has been any slip-up in the mix- 
ing of the alloys, the spectrum shows 
where it has occurred, and provides the 
clue for further testing to determine 
why a part is strong or weak. 

Because the spectrograph records its 
findings on a photographic film that 
can be projected and compared with the 


basic spectrograms of the metals being 
studied, this method of analysis has 
been referred to as "finger printing". 
It is actually spectrochemistry, and 
where speed is essential has replaced 
much of the chemical analysis formerly 
used in determining the composition of 
the alloys present in metals being 

This is done in one of two ways. A 
small sample from the part being tested 
is either pulverized and placed in a 
graphite electrode and vaporized by the 
intense heat of an electric arc, or placed 
directly in electrode clips and caused 
to emit light by means of electric cur- 
rent. Under intense heat or electric 
bombardment, every substance can be 
vaporized and decomposed into atomic 
elements which give off light of vari- 
ous but distinctive wave lengths. This 
light is reflected back through the spec- 
trograph and dispersed into a spectrum 
by means of precision grating. This 
produces characteristic lines that are 
projected on to a 35 mm. film strip 
giving the spectrochemist a permanent 
record to study. 

By checking the spectrum of the 
tested material with the spectrograms of 
known substances, iron, copper, zinc, 
manganese, etc., it is comparatively 
easy for the spectrochemist to determine 
the alloys that have been used in pro- 
ducing the metal. The presence of an 
alloy in a part in which it is not sup- 
posed to be used may prove to be the 
reason for its failure to stand up under 
required tests. Thus, while the X-ray 
is pointing out the presence of flaws — 
cracks, blow holes, shrinkage, shrink 
porosity, etc., the spectrograph is tell- 
ing the experts why it is that these 

A portable X-ray machine is also 
used in checking parts after they have 
been installed in planes. This usually 
occurs after a plane has been in opera- 
tion for some time in order to deter- 
mine how the parts have stood up 
under actual service conditions. An- 
other valuable machine is a Southwark- 
Emery machine that can determine 
compression or tensile strength of 
metals up to 300,000 pounds. Along 
with it is used a Riehle impact preci- 
sion testing machine, to determine mate- 
rials’ resistance to impact tension, and 
to correlate the X-ray findings. 

To aid in the examination of flaws, 
the X-rayers use a Busch Metaphot 
that permits microscopic enlargements 
from four diameters up to 2200 diam- 
eters, a General Radio Strobotac and 
Strobolux, and a complete Edgerton 
Hi-Spced Spark camera capable of tak- 
ing exposures of 1/100,000 of a second. 
Another important research tool is 
radium, utilized in taking gamma ray 
pictures and to insure the sharpest pos- 
sible definition for radiographic photos. 

To complete the correlation of their 


metallurgical investigation, Triplett & 
Barton operate a chemical testing lab- 
oratory. 

Over a period of five years the 
metallurgical diagnosis of this or- 
ganization have contributed to the im- 
provement of foundry technique and 
production of better alloys and the 
strengthening, as well as the lightening 
of materials. All of which, have in 
turn affected to some extent airplane 
designing and construction. 

For instance, in the interest of safety, 
the government requires manufacturers 
to use a 100 per cent safety factor for 
all castings. Due to the accuracy of 
analysis made possible by the X-ray 
and other laboratory equipment, the 
safety factor, where these aids to con- 
struction are used, is reduced to 50 
per cent. This enables the manufacturer 
to use lighter materials and lighten the 
weight of the plane, without impairing 
its service strength. Further, the X- 
raying of parts makes it possible, in 
many instances, to substitute castings 
for forgings and thus reduce the num- 
ber of parts required, and in so doing 
eliminate some additional weight. 
Therefore, to the X-ray and its corre- 
lated metallurgical diagnosis can be 
traced lowered production costs, in- 
creased safety and increased payload. 

In fact, since the inauguration of 100 
per cent X-raying of all class 1 and 
stress parts there has not been a single 
mechanical failure due to faulty parts. 

In utilizing these scientific aids to 
aircraft construction manufacturers 
have eliminated all guesswork as to the 
quality of materials used, and brought 
to mass production the highest possi- 
ble factor of safety. Even though 
planes may be expendable items in 
times of war, and even though they 
may only have a brief career, no 
American plane will go forth under 
existing manufacturing conditions that 
does not give its pilot and crew a full 
fighting chance to return to its base. 

There is one thing of which I am 
firmly convinced, and that is all air- 
craft manufacturers eventually will 
come to X-ray inspection of all class 1 
and stress parts. The Army now de- 
mands it on all of its planes. Lockheed 
was the first to adopt it as part of its 
construction routine. Douglas, Con- 
solidated, Boeing, North American and 
Vultee have added it within the past 
two years. Martin and Bell Aircraft 
are using X-ray inspection on their 
Army contracts. 

It is the only non-destructible way 
that we can be certain of the soundness 
of the material going into a plane. To 
trust to machine shop inspection to 
catch the more obscure and dangerous 
defects is to run the risk of faulty parts 
being put into the plane, and that is to 
risk possible structural failure in the 
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W ITH manufacturing facilities trebled in the past year, the 
output of Wright Cyclone and Whirlwind engines is rapidly 
reaching the proportions demanded for an effective National De- 
fense. Nearly 3,000,000 sq. ft. of factory area are now in use day 
and night. By mid-year the addition of the new Cincinnati plant 
will have increased this area by 50% to an aggregate of 4,500,000 
sq. ft. ... 1 10 acres of men and machines! 

Such expansion is not a matter of buildings alone — an extended 
program of employee training has made possible the manning of 
new plants as fast as machines and facilities were available . . . n£w 
and improved equipment has been developed for faster and more 
accurate production . . . millions of parts must be completed on 
schedule ready to work with equal precision and efficiency in any 
engine assembly ... no concession to quality is tolerated anywhere 
in the tremendously accelerated program ... all this has taken 
time, study and coordination of the closest sort. 

Wright has enlisted its fullest resources to provide a large part of 
the power required for the Defense Program and the months spent 
in preparation are already justifying themselves in rapidly increas- 
ing production. When the emergency is over, Wright will be ready to 
serve commerce and a continuing defense more efficiently than ever. 
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Regulated Economy 
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just their schedules and carry more 
passengers by changing certain non-stop 
trips between the two cities into one- 
stop schedules. Such an adjustment, 
according to estimates, would increase 
the payload of a DC-3 from 15 percent 
to 20 percent as a smaller supply of 
fuel would have to be carried for a 
one-stop trip than for a non-stop sched- 
ule. More intensive use of equipment 
could also be obtained through elimi- 
nating the practice of secheduling 
simultaneous departures. These and 
other adjustments leading to more effi- 
cient utilization of equipment are con- 
ducive to higher load factors and hence 
increased earnings. 

While “freezing” air line operations 
may exert a temporary restraining in- 
fluence on the industry’s normal growth 
during the next year or two, the long- 
term implications of the national de- 
fense program should clearly redound 
to the benefit of the air carriers. Some 
day in the not-too-distant future, our 
need for concentration in military plane 
production may no longer exist. What 
then of the huge plant facilities for 
manufacturing lighting craft which war 
needs dictate? Equally important, 
what of the vast reservoir of flyers 
created through emergency training, 
both civilian and military? 

At least two impeccable facts come 
to the forefront. Instead of paying an 
average price of $125,000 for a 21- 
passenger transport plane, such equip- 
ment may in the future be available 
at substantial price reductions. More- 
over, the monthly wage to pilots now 
ranging from $700 to $1,000 will un- 
doubtedly submit to a drastic deflation. 
The combination of these two elements 
alone presages material reductions in 
operating costs for the air lines. Such 
a development can be conducive to 
broad reductions in passenger rates 
thus enlarging aviation's potential 
share of the travel market. Increased 
volume along with a better profit mar- 
gin are dynamic forces that augur well 
to enhance the ultimate profits of the 
air carriers. 

Restrictions placed on new plane 
purchases have also resulted in rami- 
fications elsewhere. As indicated a few 
months ago, all current air freight pro- 
posals have been predicated primarily 
upon the construction of a special cargo 
plane which will reduce ton-mile cargo 
costs substantially below those of exist- 
ing aircraft. The development and con- 
struction of such a plane under existing 
conditions now appears remote. As a 
consequence, practically all air cargo 


promotions have gone into hiding- 

more propitious days. 

Here too, the cessation of hostilities 
may facilitate the construction of “air- 
freighters" at low cost together with 
their economical operation. In such an 
event, the air transport industry may 
attain even greater stature by obtaining 
an important share of the country’s 
freight traffic. 

Come what may, air transport se- 
curities are rapidly assuming the char- 
acteristics of a “peace" stock and as 
such should prove a good hedge as 
contrasted to “war-baby" investments. 

The rearmament program has 
reached the stage where outright mobi- 
lization of industry may be the next 
phase. This trend was foreshadowed 
by Assistant Secretary of War Patter- 
son who recently stated that business- 
men “cannot resist priority urgently 
required by the needs of the Army” or 
"hold back from vigorous effort be- 
cause they are not sure what the effect 
may be on their business after the time 

Events arc gradually moving in the 
direction where greater control is being 
assumed by the government. Officials 
of the NDAC arc reported in favor of 
creating a "ministry of supply." The 
Navy has demanded a new defense 
agency which will catalog idle indus- 
trial capacity, review Army-Navy and 
British requirements, place orders and 
designate what products are to be man- 
ufactured by industry. This phase will 
most likely develop into government 
war control of industries and all that 
it signifies! Price-fixing; rationing of 
supplies; disciplining of companies that 
become laggards on national defense 
work; extensive government construc- 
tion of plants; complete subordination 
of civilian needs to military require- 

The aircraft industry, as noted, has 
already had to sidetrack civilian de- 
mands. Machine tools are in a similar 
category with the likelihood of other 
industries joining the procession in the 
months ahead. Augmented British re- 
quirements along with new United 
States air corps, Army and Navy de- 
fense programs to be revealed at the 
1941 session of Congress will undoubt- 
edly strain capacity that certain con- 
trols may become inevitable. 

Unheralded in the welter of news per- 
taining to military aircraft production 
is the consistent progress being made 
by the lightplane builders. Here is 
a new industry which produced more 
than 5,000 small planes for 1940. Ex- 
panded plant capacity should permit 
doubling production for this year. 
While the $8,000,000 estimated as the 
aggregate value for the lightplanes 
produced last year does not appear 


significant when compared to the $625,- 
000,000 of estimated deliveries for the 
entire aircraft industry for 1940, it 
nevertheless represents an important 
beginning for an embryo industry. In- 
terestingly enough, the automobile in- 
dustry, during one of its early years, 
1900, produced a total of but 4,192 
cars with a value of less than 
$5,000,000. 

Practically all of the flivver plane 
production in the United States is ac- 
counted for by only four companies. 
It is significant that the assets of these 
four companies aggregate about $2,- 
000,000. Furthermore, based on cur- 
rent over-the-counter market prices it 
is theoretically possible to purchase all 
of the equity issues of these corpora- 
tions for about $3,000,000. 

The largest of these lightplane pro- 
ducers is the Piper Aircraft Corp., 
which is credited with about 60 per- 
cent of the total flivver sales in the 
industry. Important factors in this 
trade also include; Aeronautical Corp. 
of America, Taylorcraft, Aviation Corp. 
and the Luscombe Airplane Corp. 

Recalling the fortunes made in ob- 
taining an interest in a growth enter- 
prise on the “ground floor,” the investor 
may well suspect one of these light- 
plane builders as a profitable medium 
to new wealth. While these lightplane 
manufacturers will probably continue 
to show an upward trend, it is difficult 
to overlook the huge production facili- 
ties of North American, Douglas, Mar- 
tin and others stimulated by the rearm- 
ament program. The production lines 
now devoted to heavy bombers and 
other combat planes can easily be con- 
verted to the peacetime pursuit of roll- 
ing flivver planes in volume. 

At some stage in the industry's de- 
velopment will come great manufac- 
turing and financial enterprises which 
eventually may well compare with the 
General Motors and Chryslcrs of the 
automobile industry. When the auto- 
motive industry was in its swaddling 
clothes, there were no counterparts of 
these present-day industrial giants. The 
same is true today as to the manufac- 
turing set-up ot the lightplane industry 
as it is currently constituted. It is 
logical to assume, however, that some- 
where along the line, a General Motors 
or a Chrysler may emerge. 

When we need no longer rearm, a 
serious contraction of industrial ac- 
tivity and a consequent business depres- 
sion appears ahead. New products and 
new industries bid fair to minimize the 
duration and intensity of this depres- 
sion. The flivver plane offers the 
promise of being that vehicle which 
may serve as the new product of a new 
industry to provide a substitute stimu- 
lus during the post-war readjustment 
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"All-American 
Air Show in Print” 

AVIATION'S 8* ANNUAL 
DIRECTORY ISSUE 

(Coming in FEBRUARY) 


. . . lhe principal and mosl aulhorilaiive source ol in- 
formation on the aviation industry published. Aviation’s 
editors have already been at work for months, have 
flown thousands of miles gathering the mass of basic 
material to be included in the 1941 edition — the big- 
gest and most comprehensive Annual Directory Issue 
of the series. Here's a quick picture of the valuable 
and useable material which will be included in lhe 
feature sections. 


IMPORTANT TO ADVERTISERS -Prit 






Complete description and perform- 
ance details of America's civil 
transport and military aircraft . . . 
illustrated by photos and 3-view 
drawings. 


Comprehensive collection of de- 
tailed specifications of all Ameri- 
can aircraft and engines (exclud- 
ing only military models on re- 
stricted list.) 


Complete section of design detail 
drawings. Design trends will be 
graphically illustrated. Also lat- 
est types of engines - actually in- 
stalled. 


For quick reference -a complete 
directory of aircraft, engines, ac- 
cessories, parts and equipment 
manufacturers — and chief per- 
sonnel . . . 
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. SALES OFFICES AND SERVICE STATIONS THROUGHOUT THE WORLD 


AVIATION. January. 


Pressurized Cabins 

( Continued from page 38) 


tary missions at high altitude. The 
student who wishes to go more deeply 
into the physiological phase may con- 
sult Dr. H. G. Armstrong’s book “The 
Principles and Practice of Aviation 
Medicine’’ or Doctors Boothby, Love- 
lace and Benson articles in the Septem- 
ber and October 1940 issues of the 
Journal of the Aeronautical Sciences. 
These are considered excellent sources 
of information on the effects of altitude 
in the human body. 

There are four main physiological 
effects of high altitude flight which we 
will briefly consider here. These are 
anoxemia or lack of oxygen ; cold ; 
aeroembolism or caisson disease applied 
to aviators; and the effect of rapid 
change of pressure on the passages of 
the ears. In discussing these effects it 
should be borne in mind that there is 
a marked distinction between the reac- 
tion to altitude conditions between a 
military pilot and a commercial passen- 
ger due to the fact that the former i3 
presupposed to be in excellent physical 
condition before undertaking an altitude 

We are all familiar with the fact that 
an increase in altitude is associated with 
a decrease in atmospheric pressure, 
which is illustrated in Fig. 1. where 
the change in pressure, plotted against 
altitude, becomes a curve. This curve 
is relatively steep between sea level and 

10,000 ft., from which point it flattens 
out as 60,000 ft. altitude is approached. 
This is best shown by the fact that at 

10,000 ft. the change in pressure for a 
rise or fall of 1,000 ft. is about 0.4 psi, 
while at 40,000 ft. a similar change of 
altitude gives a pressure change of 
0.125 psi. Fortunately for the pressure 
cabin designer the volumetric mixture 
of air remains the same up to approxi- 
mately 72,000 ft., or in round numbers, 
21 percent oxygen, 78 percent nitrogen 
and 1 percent inert gases. Since the 
density of the air also varies with alti- 
tude, it becomes necessary for purposes 
of comparison to talk about weight flow 
of air in preference to volumetric flow. 
For example, 15 lb. per minute weight 
flow at sea level is approximately 196 
cfm, while at 22,500 ft. the same weight 
flow is approximately 400 cfm. 

Due to the decrease in air density, 
accompanied by a decrease in pressure 
as altitude increases, we find that it 
is necessary to breathe faster in order 
to produce the required amount of air 
in our lungs. When the 15,000 ft. level 
is reached, breath becomes seriously 
shorter and bodies accustomed to sea 
level pressure tire very easily. At 19,- 


000 ft. sleep, or semi-unconsciousness, 
generally is experienced by an average 
individual and at 20,000 to 23,000 ft., 
the threshold of death from anoxemia, 
or lack of oxygen in the lungs, is 
reached. By using an oxygen mask 
beginning at an altitude of 15,000 ft., 
one may ascend to 18,000 ft. where an- 
other body effect begins. This may most 
aptly be described by comparing the 
blood stream with a glass of water 
which bubbles as though carbonated at 

18,000 ft. The bubbles in the blood 
stream are nitrogen and will have no 
ill effects on the body until approxi- 
mately 29,000 ft. is reached. If ascent 
to altitudes greater than this is de- 
sired by use of an oxygen mask alone, 
it will first be necessary to thoroughly 
saturate the blood stream with oxygen 
so that upon reaching 18,000 ft. some 
of the nitrogen will have been driven 
out and formation of bubbles will have 
been staved off until, at an altitude of 
approximately 40,000 ft., the threshold 
of death will again have been reached 
due to aeroembolism. In order to oper- 
ate safely at altitudes of 35,000 ft. or 
higher, some device to maintain a higher 
pressure must be utilized in order to 
prevent the ill effects described. From 
the standpoint of the military pilot a 
pressure suit would suffice if it were 
not for a reduction of facility with 
which the wearer may move about. In 
the case of a commercial passenger, it 
might be difficult to induce a nice old 
lady traveler to garb herself as a man 
from Mars in order to reach her des- 
tination more speedily. 

The low temperatures encountered at 
high altitudes, which may easily reach 
— 70 deg. between 30,000 and 40,000 
ft., presents a problem whose solution 
is not quite so serious as that of pres- 
surizing. It is true that at this low 
temperature the warmth produced by 
heavy clothing will not be sufficient to 
maintain livable temperatures mainly 
because the heat loss alone from the 
lungs by conduction and vaporization 
is greater than that which the entire 
body can furnish. However, from the 
design point of view the production of 
adequate heat within the pressurizing 
cabin is not an insurmountable problem. 

The last effect of pressure changes, 
namely that of ventilation of the mid- 
dle ear, is by no means the least prob- 
lematic. It will be remembered that 
the middle ear is an air-filled cavity 
vented through the Eustachian tube to 
the Nasopharynx, which is just above 
and behind the soft palate. During a 
rapid ascent with resulting decrease in 
pressure, the middle ear is nominally 
relieved through the Eustachian tube 
at regular intervals. This is accom- 
plished by a soft membrane acting as a 
pressure relief valve and its action 
produces an audible click at intervals 


of about 425 ft. for all ordinary rates of 
climb. If this pressure were to be re- 
leased suddenly, the resulting decom- 
pression of the middle ear would have 
very little noticeable effect on the indi- 
vidual. However, in the process of 
ventilating the middle ear on descent, 
an entirely different problem is present. 
In this case the membrane closes off the 
end of the tube and attempts to keep 
the pressure low in the middle ear. To 
effect equalization it is necessary to 
mechanically clear the passage by swal- 
lowing, chewing gum or some similar 
means. This phenomena produces seri- 
ous discomfort to sleeping passengers 
on airliners even though the rate of 
airplane descent is limited by Federal 
law, and further complications are in- 
troduced by passengers suffering from 
colds or other stoppage of the nose 
and throat. 

The pressurization of the cabin of 
the plane seems to be the remedy for 
most of the ill effects encountered by 
the varying of atmospheric pressure in 
flight from sea level to 20,000 or 30,- 
000 ft. In a cabin so pressurized and 
at the same time adequately ventilated 
the dangers of anoxemia and aero- 
embolism are removed. Complete free- 
dom of action is possible for the pas- 
sengers and crew and the price to be 
paid for such advantages are mainly 
weight and increased cost due to design 
complication. Ingenuity in design can 
readily overcome the latter item leaving 
only an increase in weight as a limita- 
tion to be justified by the application of 
aircraft to specific service. 

Assuming that a given cabin has been 
stressed to withstand the desired inter- 
nal pressures and sealed to prevent 
excessive leakage, the equipment neces- 
sary to pressurize will consist mainly 
of a compressor, either engine or auxili- 
ary driven and incorporating a weight 
flow control, and a valve which will 
permit maintenance of an internal cabin 
pressure higher than external atmos- 
pheric pressure and still provide an 
adequate ventilation flow. Additional 
safety precautions such as pressure re- 
lief and vacuum relief valves should 
also be included although these items 
present an infinitesimal problem com- 
pared with the design of compressor 
and pressure regulating equipment. 
Since the problem of design and manu- 
facture of an adequate compressor has 
been undertaken elsewhere, the Aire- 
search Manufacturing Co. have con- 
centrated their efforts on the production 
of an adequate and fully automatic cabin 
pressure regulating valve. The func- 
tion which this valve must perform can 
best be illustrated graphically by refer- 
ence to Fig. 2. Here the unpressurized 
flight path is illustrated by an ascending 
straight line. At some predetermined 
(.Turn to page 124) 
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Automotive Methods 
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Therefore mass production may be 
defined as being the most efficient util- 
ization of the human element. It can 
be accomplished by observing four 
requisites which may be developed in 
greater detail. Additional elements 
could be added ; however, only the gen- 
eral considerations will be treated. The 
following are listed in sequence rather 
than in the order of their importance. 

(a) Product Engineering 

(b) Tool Engineering 

(c) Cost Analysis and Regulation 

(d) Production Control 

There are many benefits derived by 
reduction and through the elimination 
of manufacturing variations. Namely, 
when guess work is removed, accurate 
timing and cataloging of work elements 
are possible and output predictions can 
be made. 

Interchangeability is the desirable 
product of reduced manufacturing toler- 
ances that automatically eliminates the 
need for selective fits and the like which 
represent a definite limitation on output 
and control. These advantages can be 
obtained by special machine tooling and 
processing, but in the automobile indus- 
try mass production begins on the draft- 
ing board when the design is in an 
embryonic stage. 

This suggests the first consideration 
in that it has been found advantageous 
to have design personnel familiar with 
machining and other factory processes. 


This treatment ot tne part is Production 
Engineering and is very closely allied * 
with Tool Engineering and Costs. 

It then becomes the problem of deter- 
mining or establishing the extent to 
which the engineer in the development 
of a product is constrained to permit 
tooling methods and manufacturing 
processes to influence design. Unques- 
tionably, in this regard, both engineering 
and manufacturing are vitally obligated 
in assuring the ultimate utility as well 


as achieving the most economical 
method of fabricating the product. 

The importance of correlating the 
design of a product and the problem of 
providing tools for its manufacture, is 
not to be minimized. Oftentime the 
significance of this mutual responsibil- 
ity has not been demonstrated or an- 

Engineering is basically concerned 
with the creation or development of a 
new device or product, or an improve- 




ment on one in current use, the design 
of which is dictated by certain condi- 
tions; trend of the art, sales appeal, 
improved durability, weight and 
strength requirements, some of which 
permit no deviation from prescribed 
specifications. 

The project of tooling on the other 
hand, is that of utilizing wherever pos- 
sible, available standard machine tools, 
selecting, designing and providing suit- 
able jigs and fixtures, assuring the 
maintenance of the specified degree of 
accuracy, and planning the manufactur- 
ing operations to obtain the lowest pos- 
sible production cost. 

Unless the product designer is fa- 
miliar with manufacturing processes and 
production methods, the impression 
might be gained that the production 
( Turn to page 144) 


This single purpose machine looling 
on landing gear cylinders and pistons 
eliminates the old lathe operations lor 
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set the Approach Guide indicates ail 
altitude of 10,000 ft. for the first cross- 
ing of the cone of silence. Of course a 
lower altitude may be used for the 
initial approach to the cone of silence, 
if terrain permits, but let us assume 
that, because of high mountains along 
the airway, the plane has arrived over 
the cone of silence at the indicated alti- 
tude of 10,500 ft. Selecting the safest 
legs of the range, with respect to sur- 
rounding mountains, the descent is 
started at 500 ft. per min. flying 120 
m.p.h. for 3 min. to an indicated alti- 
tude of 9,000 ft. at which point a stand- 
ard 2-min. procedure turn is made to 
reverse direction and return along the 
same leg of the beam. Setting the com- 
pass course of the radio range leg going 
out from the station automatically sets 
on the guide the course back to the cone 
of silence after the turn. For example, 
a course 260 deg. out will show a return 
course of 80 deg. back. 

Assuming east and west courses with 
the airport 2 miles west of the station, 
the plane comes out on the west leg at 
10,500 ft. altitude. At 3 min. out from 
the cone of silence a standard descend- 
ing procedure turn will bring the plane 
back along the range on an 80 deg. 
compass course to 6.000 ft. altitude at 
the cone of silence. The pilot will then 
continue out the east leg on the 80 deg. 
course for 3 min. to 4,500 ft. altitude 
where the second procedure turn is 
made, returning to the range on a 260 
deg. compass course and crossing the 
cone of silence on this course with the 
airport directly ahead. It will be noted 
that 2.000 ft. altitude is reached 1 min. 
before arrival over the cone of silence. 
There are several reasons for this. Nor- 
mally a safe ceiling limit is considered 
at 1,000 ft. and 3 miles visibility for 
day operations, and 1,500 ft. and 5 miles 
at night. For such a night minimum it 
is apparent that this approach procedure 
will bring the pilot safely into the clear 
as he crosses the cone of silence and 
lie can land contact For day flying it 
relieves the pilot of the necessity of 
keeping a 500 ft. per min. descent and 
the last approach to the cone of silence, 
which is small at this altitude, can be 
made in level flight. 

If the approach guide is being used 
by an airline with a somewhat lower 
minimum than the 1,000 ft. indicated 
here, the pilot can continue his descent 
to the required indicated altitude. 

The above outlined procedure brings 
the plane to the station flying west on 
the east leg. By assumption the field 
was located 2 miles west of the station 


so the flight is continued on to the air- 
port. In the event blind landing equip- 
ment is to be used for the landing, the 
plane has been placed in approximately 
the correct position for the use of blind 
landing instruments by this method of 


Pressurized Cabins 

( Continued from page 119) 


altitude, lor example 6.000 or 8,000 ft. 
at which it may be desired to maintain 
the cabin pressure level, a horizontal 
line is drawn which intersects curves 
labeled 2.5 psi, 3.8 psi and 6.5 psi. 
These three curves represent several 
assumed differential pressure limits for 
which given cabin structures have been 
stressed. Therefore, by following the 
unpressurized flight path to the 6,000 
ft. level for example, we find that this 
altitude may be maintained until a 
plane altitude of approximately 16,000 
ft. has been reached without exceeding 
an internal pressure of 3.8 psi in the 
cabin. Beyond 16,000 ft. the cabin pres- 
sure must be maintained at a level which 
will not produce greater than 3.8 psi 
internal loading and therefore cabin alti- 
tude may follow indefinitely the curve 
labeled A P = 3.8 psi. This will pro- 
duce an 8,000 ft. cabin altitude at ap- 
proximately 19,000 ft. plane altitude, 
etc. Actual cabin levels may thus be 
held within a predetermined range by 
utilization of the Aircsearch Pressure 
Regulating. Valve providing adequate 
compressor capacity is available. 

In order to make possible the flight 
paths for cabin and airplane illustrated 
by Fig. 2. it is readily apparent that 
the pressure regulator must be able to 
control absolute cabin pressures until 
safe structural limits of the design have 
been reached and then to maintain a 
differential pressure beyond this point 
indefinitely in order to secure the maxi- 
mum value from the unit. Of course 
we must presuppose that throughout 
the range of operation an adequate ven- 
tilating flow will be maintained in order 
to provide a constant supply of oxygen 
and to discharge the byproducts of 
respiration. The Airesearch Pressure 
Control unit is therefore divided into 
three major component parts so inter-, 
connected as to correlate these respec- 
tive functions. The primary major part 
consists of the valve which restricts the 
cabin outlet and is actuated by an air 
motor piston or diaphragm. The move- 
ment of this primary major part is 
controlled by the two secondary parts 
which will be referred to as the abso- 
lute and differential pressure regulators 
in accordance with the nature of regu- 


lation each performs. The absolute 
pressure control consists of an evacu- 
ated sylphon which actuates a metering 
pin to regulate air pressure above and 
below the diaphragm. The differential 
pressure control consists of a piston 
and spring, which actuate a collared 

The outlet valve controls the pressure 
in the cabin and at the same time gives a 
constant ventilating flow and is en- 
tirely self-contained and automatic in 
operation. The cabin altitude at which 
it is desired to start pressurizing may be 
present over a wide range of maximum 
cabin altitudes but it is a permanent 
calibrated setting. The operation of the 
unit can be divided into three phases. 
Phase 1 consists of its operation up to 
the desired pressuring altitude, during 
which period the valve is held in the 
full open position for maximum ventil- 
ating flow. Phase 2 begins when the 
evacuated sylphon has expanded suffi- 
ciently to meter the flow from the top 
of the actuating diaphragm, thereby 
regulating the position of the outlet 
valve. Phase 3 starts when the design 
pressure differential of the cabin has 
been reached and the differential piston 
over-rides the absolute control, permit- 
ting the upper side of the diaphragm to 
be vented to the atmosphere, thus pro- 
ducing an opening motion of the outlet 
valve and relieving excess cabin pres- 
sure. Through the action of a follow-up 
system and a scries of bleed vents, the 
action of the outlet valve closure be- 
comes instantly responsive to slight 
changes of cabin pressure and there is 
practically no lag to its operation re- 
gardless of violent maneuvering of the 
airplane. The present production valve 
has been proportioned to permit a maxi- 
mum weight flow of 42 lb. of sea level 
density air per minute since this amount 
fulfills the specifications of installations 
currently contemplated. Other sizes 
for smaller weight flows or dual In- 
stallations will be made available as 

The adaptability of this control to 
either military or commercial applica- 
tions is of notable interest. For exam- 
ple, military specifications generally will 
require maintenance of cabin level of, 
say 8,000 ft., to maximum operating 
height. However, commercial carriers 
may desire regulation between sea level 
and the 8,000 ft. cabin level particu- 
larly to permit rapid descent at the con- 
clusion of a scheduled operation. Fig. 3 
gives a graphic picture of an airplane 
and cabin altitude flight path which can 
be achieved with a modification of the 
normal military type of control. The 
added electrical control would be of 
most value on sleeper planes where it 
would be advantageous to lower the 
cabin level gradually between normal 
(8,000 ft.) and either sea level or the 
altitude oi the aircraft’s destination. 
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PARKS Graduates Are Climbing to Positions 
of Leadership in Such Work as ^ 


airplane manufacturing 

m.nn Superintendent 


Shop Superintendent 
Personnel Manager 


Department Foreman 

Experimental Engineer 

Chl-TM..." 

Production Manager " 

and in ouch jobs as these that lead 
to executive positions. 




airplane transportation 

Dispatcher Traffic Agent 


Welder 

Sheet Metal Worker 
Aircraft Machinist 

Sub-Asaemblv Worker 
Final Assembly Worker 
Woodworker 


Aireraft Electrical 
Worker 
Fabric Worker 
Airplane Finisher 
Aircraft Heat Treater 
Pattern Maker 

Draftsman 
Lead Man 


Station Manager 
Ticket Agent 
Passenger Agent 
Station Agent 
Reservation Agent 
Cargo Handler 
Radio Operator 
Meteorologist 


Traffic Manager 
Salesman 

Maintenance Mechanic 
Line Mechanic 
Airplane Welder 
Parachute Rigger 
Airway Propeller 
Mechanic 

Instrument Mechanic 
Radio Mechanic 




This Chart Gives You a Clear Picture of Your 
Many Opportunities as a Parks’ Graduate in 

Commercial Aviation/ 



East St. Louis, Illinois 


D o you think of the aviation industry only in 
lerms of flying and mechanical skills? 
Then study the chart above carefully. It 
shows you many varied phases of commercial 
aviation. Each is a position in which there arc 
Parks graduates today — happy for their selec- 
tion of training that enabled them lo advance 
to leadership' in the business of avialion. 

Parks graduates the value lo you of training 
lhat is specialized yet comprehensive in its 
field; training dial is so practical it will open 

provide you with the fundamental principles 
that are essential for advancement. 
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To Sue or Not to Sue 

( Continued from page 37) 


etc., can be cut down to a minimum. 
But the problem of low flying; is still 
a major factor that must be taken into 
consideration and toward which a 
technical advance may be long in 
coming. 

As previously mentioned at the be- 
ginning of this article a suggested 
remedy for our problem was to make 
use of the city or community’s zoning 
power. But as was pointed out, zon- 
ing ordinances of that type have been 
held unconstitutional. In the case of 
Mutual Chemical Co. vs. City of Balti- 
more, decided Jan. 25, 1939, a zoning 
ordinance was passed In 1937 to the 
effect that "no building or structure 
may be erected whose height exceeds 
one-fifteenth of the shortest distance 
from the nearest side of said building 
or structure to the nearest established 
perimeter as distinguished from the 
boundary line of such public airport or 
landing field.” 

In other words, according to this 
zoning ordinance a landowner in the 
vicinity of an airport could erect upon 
his property, provided he were 500 ft. 
from the airport, a building only 33J 
ft. high. 

The court however ruled that this 
zoning ordinance was actually confisca- 
tory and took from a property owner 
a major part of his property rights; 
that since the zoning ordinance makes 
no provision for paying the property 
owner for the loss of these rights, the 
zoning ordinance was unconstitutional. 
The court further states that just as it 
would be improper to obtain a railroad 
or bus station by means of a zoning 
ordinance, so would its use be improper 
to protect the life of an airport. 

A similar view was expressed in 
1937 in an opinion by the Attorney 
General of Michigan on a statute limit- 
ing the height of buildings in the 
vicinity of an airport to a ratio of one 
to twenty to the distance laterally to 
the nearest boundary of an airport 
which is operated for airlines. In fact 
it was upon this opinion that the Gov- 
ernor of Michigan, after the Act was 
passed by the Legislature, vetoed it. 

To make at this time any predictions 
as to how this problem will eventually 
be solved would be treading on ground 
where angels (and not aeronauts) fear 
to tread. As far as “spite fences” are 
concerned it seems that the Tucker 
and Bestecki cases, supported by the 
Thrasher theory will serve at least as 
a very definite deterrent to their erec- 
tion for the purpose of interfering with 
the activity of an airport. But what the 


remedy is when the obstruction steps 
out of the class of “spite fences" and 
can be connected with the beneficial en- 
joyment of the adjacent property, is a 
problem which only time will be able to 

That this problem is becoming one 
of some importance is attested by the 
fact that on May 17, 1940, at a session 
of the Civil Aeronautics Authority in 
Washington, D. C., the following regu- 
lation was passed to take effect on July 
16th, 1940. 


REQUIRING THAT NOTICE BE 
GIVEN OF THE CONSTRUCTION 
OR ALTERATION OF STRUCTURES 
ON OR NEAR CIVIL AIRWAYS 




e engages in the 

-- f alteration of any structure 

located within 3 miles of the nearest 
boundary of any landing area along or 
within 10 miles of a civil airway, which 
structure or any part thereof is already, or 
may become by reason of such construction 
or alteration of a height, above the level of 
the landing area, greater than one-fiftieth 
of the distance of the structure from the 
nearest boundary of the landing area, shall, 
prior to the beginning of such construction 
or alteration give written notice thereof 
to the Civil Aeronautics Authority and 
to the manager or person in charge of such 
landing area: Provided, That this regula- 
tion shall not apply to any structure which 
is less than. 5 ft. in height above the level 
of the landing area. 


Sec. 3 


.s used in these regulations tl 


ing area, as defined in section 1 (22) of 
the Civil Aeronautics Act of 1938, which 
is equipped for the operation oi aircraft at 
night or which has a landing surface at 
least 2,000 ft. long and at least one per- 
manent building devoted to aeronautical 
purposes. 


Although this regulation does not in 
any respect attempt to control the 
height or the manner in which the 
structure is to be constructed, but 
nterelv requires that the authority re- 

it clearly indicates the dire necessity of 
some type of regulation or control over 
the height of structures near and in 
the proximity of airports. It may be 
that the Civil Aeronautics Board may 
find some solution to this problem but 
it is needless to add that the C.A.B. is 
as much controlled by the United States 
Constitution as the individual State 
Supreme Courts are. Just as there are 

there is probably a number of possible 
solutions to the problem at hand. What 
the ultimate solution will be, and on 
what theory the solution will be based, 

flowing sands of time. But whether 
it be by intuition or by hunch we 
strongly feel that the ubiquitous phrase 
“general welfare of the public” is cer- 
tainly destined to play, in the near fu- 
ture, a major role in the final solution 
of our problem. 


Honing Engine Parts 

( Continued front page 57) 


diameter x 3£ in. long, are honed in the 
fixture shown in Fig. 4. 

Tandem knuckle pin bores, approxi- 
mately 1.058 in. to 1.064 in. diameter 
x 1.094 in. long each, and 1 J in. apart, 
are honed in the fixture shown in Fig. 
5. 

The wrist pin bores in the master 
connecting rod, and in the articulator 
rods, each approximately 1.535 in. 
diameter x 1 j in. long, are honed in the 
fixture shown in Fig. 6. 


Impeller shaft bearing cage (rear) 
bores, approximately 1.375 in. diameter 
x £ in. long; supercharger rear housing 
sleeve bores, approximately 2.181 in. 
diameter x ly' 0 in. long; impeller shaft 
front bearing liners, approximately 
2.250 in. diameter x J in. long; and 
crankcase front section sleeve bores, ap- 
proximately 3.490 in. diameter x If in. 
long, are all honed in one fixture shown 
in Fig. 7. 

A sleeve bore, 4.8125 in. diameter x 
A in. long, in the crankcase front sec- 
tion assembly, is honed in a somewhat 
similar fixture. Other bores, all in unit 
or assembled parts, are honed in an- 
other fixture. These parts are as 
follows: supercharger front bearing 
sleeve bore, approximately 2.1S75 
in. diameter x £ in. long, in the impeller 
shaft bearing support assembly; crank- 
case front cover sleeve bore, approxi- 
mately 3.500 in. diameter x ft in. long, 
in the crankcase front cover assembly; 
cam drive gear oiling bracket bore, ap- 
proximately 4.4375 in. diameter x ii in. 

bracket assembly; stationary reduction 
gear bores, approximately 4.8125 in. 
diameter x 2£ in. long; fixed reduction 
drive 4/3 gear, bore, approximately 
3.625 in. diameter x la’s in. long; fixed 
reduction drive 3/2 gear bore, approxi- 
mately 4.218 in. diameter x 3£ in. long ; 
bracket oil feed liner bore, approxi- 
mately 4.500 in. diameter x A in. long, 
in oil feed bracket and liner assembly; 
bracket oil feed liner bore, approxi- 
mately 4.500 in. diameter x 29/32 in. 
long; fixed reduction drive 3/2 Gear 
bore, approximately 4.500 in, diameter 
x 1 in. long; fixed reduction drive 3/2 
gear bore, approximately 4.500 in. di- 
ameter x If in, long; thrust bearing 
cover liner bore, approximately 5.125 
in. diameter x 4 in. long, in propeller 
thrust bearing-cover-ring-liner assem- 
bly. This type of honing equipment 
should prove of great value to mainte- 
nance men in the future. 
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AIRCRAFT 


The New Aircraft 
MICRO SWITCH 
Is Now Ready 


Study its construction . . . 
Read its features . . . Note the 
functions for which it is being 
used and the manufacturer: 
now using Micro Switches 


AFTER months of f 

fyeciltt'l&i ration with leading aircraft engine^! 

we now present the new Aircraft Micro! 
Switch. ... It has been especially developed 
for application to the wide diversity of func- 
tions in plane operation that require precise 
operation and absolute dependability under all 
conditions of vibration, shock, altitude, atmos- 
pheric temperatures, etc. . . . Thousands of Micro 
Switches of varying operating characteristics are 
now being used by the aircraft industry. . . . The 
partial list of manufacturers shown on this page 
are typical of present users. Note also the functions 
for which Micro Switches are being used. . . . The 
photograph and the list of features shown here 
will convey some idea of its wide utility to aircraft 
design. A conference with Micro Switch engineers 
will develop further explanation of its features, 
characteristics and uses. 










I lliutl Airlimt 
idix /iriathH Carp, Ltd. 


MICRO GDC SWITCH 

Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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New savings on amazing new 

G-E MAZDA FLUORESCENT LAMPS 


E VERY day the story of G-E MAZDA Fluorescent 
lamps grows more amazing. So swift has been the 
acceptance of this new, cooler, high-efficiency light 
source— so wide-spread has become its use through- 
out industry— so steady has been the development of 
new G-E manufacturing economies— that again General 
Electric announces lower prices. Again General Elec- 
tric passes its savings along to you! 

Now fluorescent light costs less than ever before. 
You can use more of it— to help speed production, step 


up sales, cut errors. You can have "windows of day- 
light" everywhere— better work with less eyestrain- 
daytime morale on the night shift! You can have the 
new higher levels of light needed to keep your business 
forging ahead — and have it at less cost than ever now. 

Ask your electric service company or G-E MAZDA 
lamp distributor to help you choose the fixture best 
suited to your needs. And be sure you get G-E MAZDA 
"F" lamps. They're made to give maximum light for 
current consumed. Made to stay brighter longer! 


Before you buy any type of 
FLUORESCENT LIGHTING 
ask yourself these questions: 



NEW LOW PRICES ON G-E MAZDA "F" LAMPS 

Jan. 1st, 1941 

20-watt T-12 {daylight or white!) .... was $1.25 . . NOW $1.10 

40-wattT-12 (daylight or white!) .... was $1.90 . . NOW $1.60 

1 00-watt T- 1 7 (daylight or white ! ) . . . . was $3.75 . . NOW $3.50 

(recently introduced) 

Prices also reduced on colored G-E MAZDA “F" Lamps 


G-E MAZDA LAMPS 

GENERAL @ ELECTRIC 





National Defense 
Program 

( Continued from page 33) 


or two for one. This can be done by 
proportioning properly the deliveries of 
trainers that we first need and the com- 
bat planes that England desperately 
needs. When doing this, it is believed 
we can still, under anticipated produc- 
tion delivery schedules, meet the mini- 
mum aviation directive requirements 
set up by our General Staff. As a 
two-ocean Navy will require several 
years to attain, and as satisfactory 
naval security the while is so intimately 
tied up with the sea forces of Britain, 
our own defense is obviously best 
served by augmenting Britain’s Navy 
by additional Destroyers and other 
types of vessels as needed. There are 
surely other needed naval base leases 
or outright land acquisitions for which 
these can and should be "traded”! 
There is no better use to which they 
can be placed. 

In addition to aid to Britain, we must 
more rapidly expand and better organ- 
ize and coordinate our own defenses. 
These include the forces of the land, the 
sea, and the air. 

We undoubtedly need a substantial 
increase in our land forces, but it 
should be appreciated that the use of 
these expanded forces will only mate- 
rialize if our Navy and air forces are 
unsuccessful in denying an enemy a 
foothold from which to attack us by 
land. Our government and our people 


are committed against sending troops 
abroad and no contingency requiring 
a change in this policy is either immi- 
nent or appears likely. So, although 
greater speed is always desirable, 
nevertheless, what we are doing and 
contemplate doing for our land army 
appears adequate, although this is for 
experts in this field to judge. 


A two-ocean Navy program is under 
way. The Navy is still our first line 
of defense, but as previously explained, 
it will take time to expand it, much 
time, so that until our two-ocean Navy 
exists, any adequate sea defense must 
depend on cooperation with England. 
With England victorious, and with con- 
tinued understanding with her or, 
better still, some form of alliance, a 
two-ocean Navy will be unnecessary 
and one ot present dimensions, more 
moderately increased, will suffice. 


But what of the air? Here we have 
only begun even to envision our goal. 
This new medium offers possibilities of 
defense so far most inadequately con- 
ceived. Here too, is our surest means 
of aiding those who stand between us 
and those who wish us ill. As only 
airmen now appreciate, but as others 
are dimly perceiving, the Air Force will 
soon be the first line of defense and as 
well, the striking power of the future. 
We must build it more rapidly. 


We have a final basic defense prob- 
lem, beyond our expansion needs and 
additional to the necessity of aiding 





Britain. This is one of policy, involv- 
ing organization and coordination. Can 
the weapons of our defense arms be 
used most effectively when in separate 
services, coordinated only by an over- 
worked President and Joint Army- 
Navy Board? Boards and Committees 
are usually poor substitutes for cen- 
tralized authority. Is not a Secretary 
of National Defense indicated? A cabi- 
net officer in addition to the Secretaries 
of War and Navy? Under his immedi- 
ate control might well be placed some 
of the coordinating functions of the 
National Defense Advisory Commis- 


Again, is not the present importance 
of Air Power, and us luturc pre-emin- 

lishment as an independent striking 
force, with a cabinet secretary to head 
it up, reporting also to the Secretary of 
National Defense? The independent 
air arm would, by such a scheme be 
the air striking force and would in no 
way conflict in duty with the Air Serv- 
ice of the Navy or the Air Coopera- 
tion Units of the Army working di- 
rectly with those branches. 

This problem was rife in England 
during the Frst World War. In the 
plans outlining the permanent organiza- 
tion of the Royal Air Force in 1919. 
Air Marshal Sir Hugh Trenchard 
said : "The principle to be kept in mind 
in forming the frame-work of the Air 
Service is that in future the main por- 
tion of it will consist of an Independent 
Force, together with Service personnel 
required in carrying out Aeronautical 
Research. In addition, there will be a 
small part of it specially trained for 
work with the Army, and a small part 
specially trained for work with the 
Navy, these two small portions prob- 
ably becoming, in the future, an Arm 
of the older Services. It may be that 
the main portion, the Independent Air 
Force, will grow larger and larger and 
become more and more the predominat- 
ing factor in all types of warfare .” 

Our Naval Air Service is the finest 
in the world, but it is a part of the 
Navy, working always with the fleet 
and except for patrol planes, is based 
on sea going vessels. It can and should 
remain so, unchanged, even in procure- 
ment organisation, and thus in no way 
conflict with such an independent strik- 
ing force of the air. In short, it should 
remain unchanged. 

These matters of policy and organiza- 
tion are discussed as items requiring 
the immediate attention and considera- 
tion which their importance warrants. 
It seems to me that the case for an In- 
dependent Air Force is strengthened 
( Turn to page 132) 
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S O THAT instrument panels may be clearly 
illuminated for the pilot while no visible light 
shines from the plane at night Formica has 
developed a fluorescent instrument panel 
that is bright and legible in "black light" or 
ultra violet rays. 

The panel may be engraved or printed. It is 
available in numerous colors providing maximum 
contrast between lettering and background. 


The panel is shipped complete ready for installa- 
tion without further processing. Lettering is pro- 
tected by a hard durable varnished surface that 
will not peel off, or scratch. Grease cannot 
reach the fluorescent chemicals and impair their 
efficiency. The panels will stand hot water, alcohol 
or other solvents, or mild acids. Colors are stable. 
This is a new material of real importance to the 
instrument designer. 
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( Continued from page 130) 
when consideration is given to the 
problem from another point of view. 
The medium in which fighting planes 
operate also supports vessels of trans- 
portation. Thus, air power, composed 
of military air force and commercial 
air lines, is analogous to sea power, 
with naval strength and merchant ships. 
Air power consists of more than 
weapon carrying airplanes, an exten- 
sion of artillery. It implies air control, 
commercial and military. As such, it 
is going to require a place in our 
scheme of things, comparable in im- 
portance to sea power. From this point 
of view we must be careful that we 
allow our air lines to expand as much 
as practicable, as their value to us is 
of vast and increasing importance in 
performing their transportation func- 

I was struck by the aptness of a 
statement by Walter Lippman, a lay- 
man in aviation matters but a keen 
analyst, when in a discussion of this 
problem he said: “Surely our experi- 
ence of human nature tells us that the 
utmost potentiality of a new weapon is 
not likely to be developed by men who 
think of it as an auxiliary to the older 
weapons . . . Only an Air Force has 
the range, the mobility and the offen- 
sive power to compensate for the in- 
sufficiency of our one-ocean Navy and 
the extreme slowness with which an 
Army can be brought into action . . . 
The area we have to defend is enor- 

After much reading of pros and cons, 
considerable analysis and some reluc- 
tance, as change now may be upsetting, 
I have come to the conclusion that our 
Government should reconsider these 
problems of policy and organization 
and find the means, with the least dis- 
turbance to existing agencies, of creat- 
ing an Independent Air Force and a 
Department of National Defense. 

Aircraft Production Problems 

The pictures accompanying this ar- 
ticle show examples of several of the 
Army and Navy types of airplanes that 
are being procured currently. In many 
instances, there are other models of 
the same types being procured. There 
are 12 or 14 distinct types required by 
the Army and a like number by the 
Navy. Altogether, there are about 45 
models, representing distinctly different 
airplanes, in the present program. There 
are several models developed especially 
for the British, differing entirely or 
substantially from those produced for 
our own Services. Thus, our aircraft 
industry is at present producing about 
50 differing military models. Attempts 
to standardize are under way and will 
succeed in improving the situation by 


reducing the number of models some- 
what. However, the diversified and 
specialized military uses of aircraft are 
such as to make it unlikely and prob- 
ably impossible to reduce the number 
of models to less than 40, or possibly 35, 
without seriously affecting military 
efficiency. These facts must constantly 
be borne in mind when appraising pro- 
duction problems. 

Simply stated, our problem is to pro- 
duce the greatest number of military 
airplanes in the shortest possible time. 
The graph of Fig. II illustrates the 
magnitude of the task. The yearly out- 
puts shown are less than desired but are 
reasonably certain of attainment. This 
shows a 1944 production nine times that 
of 1940 which, in turn, is five times that 
of 1936 : a good record and a creditable 
program— but not enough. The antici- 
pated 1941 production of 19,500 planes 
is greater than indicated by the trend 
curve because of a larger proportion 
of training planes then scheduled than 
will normally maintain. Otherwise, the 
trend curve represents about what I 
feel may be expected. It can be further 
improved if the effort for "total de- 
fense” is as great as this article pleads 

In Fig. Ill is shown a curve of an- 
ticipated monthly deliveries of airplanes 
on current programs. Early decisions 
will have to be made on further orders 
it we are to cause the monthly deliver- 
ies of 2,500 reached in April 1942 to 
be increased thereafter without the flat- 
tening shown. This curve shows the 
deliveries of complete airplanes and 
does not include spares which for air- 
frames, represent an average increase in 
required productive capacity of about 
20%. The rate of increase shown 
Starting January 1941 is greater than 
at any period for either Germany or 
England. It is, I fear, not likely greatly 
to be exceeded, especially when con- 
sidering that the bulk of new factories 
situated away from present locations 
are yet to be built and completely 
equipped. 

Expansion requirements, including 
factory floor space and labor force, for 
the production deliveries of Figs. II and 

III, just described, are shown in Fig. 

IV. To get to an objective of 50,000 
planes a year, present productive floor 
space for producing airframes must be 
increased from 14,000,000 to 40,000,000 
square feet, with 28,000,000 square feet 
at a capacity production in May 1942, 
when planes of present orders are at 
peak deliveries. The corresponding 
size of the productive labor force for 
the three periods are respectively, 120,- 
000 and 400,000 and 280,000. Corre- 
sponding figures for the engine and 
propeller industry are shown. Counting 
in instrument and equipment (but not 
armament) factories, and adding in total 


non-productive floor space and person- 
nel, we find that the aircraft industry, 
to produce 50,000 military airplanes a 
year will require about 90,000,000 
square feet of floor space and 800,000 
employees. 

The mere expansion of factories and 
numbers of workers is thus seen to be 
a tremendous task, subject to many 
difficulties and possible hold-ups. But 
this is but part of the whole problem. 
Another such part is the equipping of 
the factories with machine tools. Train- 
ing the labor force required in the time 
allowed can only be accomplished if, 
as indeed is intended, we use true “pro- 
duction” methods of construction, which 
contemplates use of large, expensive and 
accurate machine tools and special tool- 
ing. The accompanying pictures of 
tools currently used in the airplane in- 
dustry are shown to emphasize the size 
of machine tools needed — intricate jig 
borers, 5,000-ton presses and high ca- 
pacity air drop hammers. Many more 
standard tools such as lathes, auto- 
matics, millers, drill presses, grinders 
and shapers are needed in great quan- 
tities. These take time to produce and 
threaten to be another serious bottle- 

I mentioned before the great number 
of models of airplanes required by our 
Air Services, 40 to 50. Thus for a 
50,000-planes-per-year program, the av- 
erage yearly production for any one 
type will be about 1,000. A few types 
which are required in the larger pro- 
portions of the total will reach perhaps 
4,000 a year, or approximately 15 per 
day. Several automobile companies are 
capable of turning out up to 2,000 units 
each day. So the airplane industry, in 
terms of potential mass production is of 
the order of one percent of the auto- 
mobile industry. Different methods, 
particularly of assembly, must there- 
fore be expected. True production 
methods however are used now and will 
be used increasingly as time goes on. 
It is a disservice to the country, how- 
ever, to mislead those not aware of 
these facts by giving out rash state- 
ments on “1,000-per-day” airplane pro- 
duction rates as these are unattainable 
by great motor car producers, or any 
one else. The management of our 
large aircraft companies appreciate the 
magnitude of their problems and wel- 
come constructive assistance from com- 
petent personnel of other industries, 
skilled in producing units in larger 
quantities. The introduction of new 
methods must, however, be made grad- 
ually and only after careful analysis to 
insure a net resultant gain and avoid 
the danger of an actual slowing up of 
deliveries by over-tooling. 

A final expansion problem, perhaps 
the most difficult of all, is expanding 
(Turn to page 134) 
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( Continued from page 132 ) 
management itself. Here the thinning- 
out process has the greatest inherent 
dangers. Here the only training sure 
of results is experience, unattainable 
in the time required. So men must be 
brought up from below to positions of 
greater responsibility; others brought 
in from other industries and trained in 
matters peculiar to aircraft production : 
and the talents of those now at the top 
spread out over a wider field. This is 
a task of tremendous magnitude. 

A further production problem is that 
of quality. This refers both to insistence 
on high standards of workmanship, ma- 
terial and finish, and to design excel- 
lence from the standpoint of perform- 
ance, armament installation and general 
military usefulness. The first type of 
quality must be maintained at a high 
level as imperfections acceptable in 
mechanisms less highly stressed than 
the airplane and its engine, where 
weight saving is of paramount impor- 
tance, will in this case cause disastrous 
results. Perhaps the severity of some 
specifications can be reduced, particu- 
larly in finish requirements, but in gen- 
eral, it is not believed wise to "let 
down the bars” a great deal, if at all. 
There is a need however for avoiding 
delays brought about by duplicate gov- 
ernment and company inspection. Sup- 
ervisory inspection only, on the part 
of the government should exist. 

The really difficult quality problem 
in an industry based on a rapidly de- 
veloping art is ever to get true 'large 
quantity production of a product that 
always requires optimum design excel- 
lence. There is no more important fac- 
tor in raising and maintaining the 
morale of the fighting forces than con- 
tinuously justifying their realization 
that the planes they fly "have the edge” 
on their opponents. Reports from 
England consistently emphasize this 
fact. The marked superiority in the 
Fighter Class of England’s Supermarine 
"Spitfire” and Hawker "Hurricane," 
both with eight .303 calibre wing- 
mounted machine guns, and of the Vick- 
ers "Wellington” and other bombers 
equipped with power-operated machine 
gun turrets, over planes of their Ger- 
man adversaries, accounts in part for 
the superlative morale of the young 
pilots of the Royal Air Force, who have 
saved the day for Britain (and as well, 
for Civilization). This striving for 
design superiority, necessitating intro- 
duction of changes for performance im- 
provement, with fairly frequent shifts 
to new models, automatically sets a 
limit on production quantities that may 
be released. But as production in even 
the quantities that may be released re- 
quires time for tooling and for proving 
planes initially delivered, we have a 
corresponding restriction on the design 


quality of service aircraft. Unfortu- 

airplane to-day” (or even “to-day’s best 
design to-day”) in service squadrons. 
This rapidly advancing art makes it 
necessary always to fight with semi- 
obsolete equipment. This indicates the 
tremendous importance of continuing 
research and development even in war 
time, so as to approximate the ideal, or 
at least surpass the enemy in the planes 
doing the actual fighting. 

The above discussion will, I believe, 
show the extent of the problem con- 
fronting procurement agencies in set- 
ting a program and placing orders. 
Each order of combat planes must be 
large enough to permit efficient pro- 
duction, but not so large as to force too 
obsolete equipment on service squad- 
rons towards the end of the production 
run. As the normal-time procedure 
consisting of prototype development, 
service test in small quantity, then pro- 
duction requires three or four years, 
there is a temptation, and in fact real 
need, to short-cut by initial "quantity 
ordering from blueprints.” This places 
a tremendous responsibility on and pre- 
supposes a supreme confidence in the 
design staff’s ability to achieve an 
original success. In practice, a 50 per- 
cent record of success is good. The 
requirement of flexibility of any organi- 
zation, by the existence of which 
changes can be introduced without un- 
due disruption (changes necessary fre- 
quently because of experience gained 
in war service) makes it highly desir- 
able for the parent company that has 
developed a design to retain control 
throughout its production. This, in turn, 
makes it necessary to increase produc- 
tion capacity either by expansion of the 
parent company itself, or through sub- 


contracting by it. The straight licensing 
of designs without dose subsequent 
parent company contact, particularly 
in the case of airframes, is not recom- 
mended and was proved costly in terms 
of time in England. 

Another problem of procurement 
agencies is so to plan the placing of 
orders tor the various types as to ob- 
tain deliveries in the proper sequence. 
Trainers must be in service ahead of 
tactical type so as to provide sufficient 
pilots for the latter when deliveries are 

There has been much recent discus- 
sion of the matter of hours of labor and 
shifts. For maximum economy, a five 
day week with three shifts each day 
and with a Saturday overtime day for 
balancing production, appears best. It 
has so far been found difficult to work 
effectively more than the equivalent of 
two full shifts in the nominal three. A 
5-3-2 shift ratio is good with prob- 
ably a 5-34-24 a maximum. This whole 
scheme can be pushed up to a six day 
week with Sunday on which to balance 
up production, even though the retard- 
ing effect of fatigue may reduce effi- 
ciency. However, productivity, of such 
immediate importance, would be in- 
creased by this expedient so that with 
tooling completed and bottlenecks elimi- 
nated elsewhere, such work week should 
be made the rule. Many firms work 
two 10 J hour shifts each day which is 
believed to be a less efficient and cer- 
tainly an uneconomical scheme. It re- 
quires a greater cost to accelerate de- 
livery and has other social and economic 
effects which do not commend it. 

Then we have the problem of mate- 
rial shortages. One must view with 
concern the situation in the steel indus- 
try where a 97% capacity production is 
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reached at a time when production ex- 
pansion is only just getting started. No 
basic shortage ot aluminum is fore- 
cast, although time between placing of 
orders and deliveries is from three to 
nine months now. Bottlenecks in forg- 
ings and castings, particularly magne- 
sium in the latter case, are appearing 
and require attention. This all points 
to the need of effectively organizing 
priority boards with authority to handle 
each class of material in which short- 
ages arc imminent. Such boards must 
cover priority ratings for deliveries both 
between defense and non-defense in- 
dustries and for individual cases within 
defense industries. 

The problem of attaining balanced 
production of airframes and engines is 
most difficult. As our major expansion 
program started to get under way, we 
had a condition wherein the aircraft 
engine industry was considerably 
nearer its capacity than were the air- 
frame companies. Coupled with this 
is the fact that it takes substantially 
longer to expand engine production 
than airframe production. Some indi- 
cation, or measure of this disparity is 
the cost of new facilities for the two 
industries: engines approximately $20 
per square foot of productive floor 
space (including tools) and airframes 
$S per square foot. Thus, a serious 
bottleneck in engines has already been 
encountered and will for some time 
persist. Then too, an engine as part of 
the airplane must be delivered to the 
airframe factory for installation, 30 to 
60 days in advance of the airplane de- 
livery. A further factor that has 
increased the trouble is the deliv- 
ery abroad of many engines for in- 
stallation in foreign built airframes. 
Such bottlenecks seriously retard air- 
plane deliveries as an airplane will be 



held up both by a falling down in air- 
frame production or a deficiency ill 
engines. Propellers are in an analog- 
ous condition to engines. A further 
factor to be considered when studying 
expansion requirements in the engine 
and propeller industries is the need for 
spare engines (in addition to engine 
spare parts) coupled with the fact that 
many airframes require more than one 
engine. Actually, there are just over 
two engines required for the average 
military airplane. 

These then are some of the aircraft 
industry's problems. Close cooperation 
and well coordinated effort by all in- 
volved is necessary. Perhaps a Coordi- 
nator of the industry, a suggestion re- 
cently made, is necessary. Perhaps 
more authority in the National Defense 
Council. The proper answer must be 

The 50,000 Planes-A-Year Program 

Last May, as the Germans started 
their blitzkrieg in Holland, the Presi- 
sident announced the famous 50,000 
Plancs-A-Ycar Program for the United 
States and a little later the Advisory 
Commission to the Council of National 
Defense was formed. For some strange 
reason, at the outset, the Treasury De- 
partment was delegated the authority to 
supervise the aircraft production effort 
and a meeting with representatives of 
the industry was called. The enthusi- 
asm to proceed on the job was shaken 
by this conference, which proved to be 
a fiasco, as no adequate preparation for 
the meeting or plan of procedure for 
coordinating a program with the indus- 
try had been worked out. I am listing 
this and some of the following items 
which were obviously errors, not in the 
spirit of criticism, but in the hope that 
consideration of them may obviate repe- 
tition of these types of mistake in the 
future, wherein our effort and our diffi- 
culties will be far greater than any we 
have yet known. 

There follows then, a discussion of 
the things that caused delays and in- 
efficiencies in translating the “50,000- 
Planes" announcement into a program, 
then the program into orders and finally 
the orders into man-hours of labor ex- 
erted in production of the desired air- 

The first trouble was the failure to 
clearly define llte objective. Was it 
intended that a total of 50,000 planes 
was to be produced in some period of 
time? Or was it desired that an in- 
dustry capable of producing 50,000 
planes per year be built up? Or both? 
And, in each case, in what time? The 
first actual program produced called for 
the production of 50,000 planes in four 
years. It was found that this was not 
what was wanted so it was scrapped 


and another program laid out, some- 
what in excess of General Staff and 
Navy Department requirements, but not 
equalling a 50,000 planes-per-year in- 
dustry objective. A couple of weeks 
were lost in the re-shuffling. The les- 
son should be that plans must be more 
clearly thought through and more 
specifically stated at the time of initial 

Second, there was the inevitable 
interference between agencies charged 
with doing about the same thing. Thus 
a National Defense Advisory Commis- 
sion was superimposed on the military 
services, already completely organized 
to do the job. Additional conferences, 
discussions and approvals were required 
with the personnel of this new agency, 
obviously entailing added time. The 
existing technical, planning and pro- 
curement agencies of the Army and 
Navy could not move without such con- 
sultations, and yet there seemed to be 
no clearly defined authority delegated 
to the National Defense Advisory Com- 
mission to direct action which should 
be taken. Incidentally, a new organiza- 

try superimposed on the existing ones 
theretofore demanded by the Treasury 
Department and the comprehensive 
ones worked up through the years by 
the procurement agencies of the serv- 
ices. Perhaps a small point, but never- 
theless it was another burden for a 
confused industry to bear. 

As might be expected, there was 
some faulty organisation within the 
hastily formed National Defense Advis- 
ory Commission. There was some in- 
competence. And there was some lost 
motion occasioned by the necessity of 
physically separating the offices of per- 
sonnel within the various divisions. The 
industry was not advised with regu- 
larity and clarity as to what was going 
on. Consequently, as time went on 
with no very tangible results, the manu- 
facturers grew restive, and lost much 
of the enthusiasm that they had at the 
outset. It is however, important to 
note and to emphasize that neither in 
the Defense Commission nor in the 
Service departments has there been any 
lack of good intentions or hard work. 

Fourth, there were the delays occas- 
ioned by debate in Congress and then 
passage of the laws and appropriations 
essential to permit any actual work to 
proceed. A Democracy must and 
should allow time for thorough discus- 
sion of such matters, but in this case 
there was undue delay in many in- 
stances, with insufficient realization of 
the overshadowing importance of time 
in the present emergency. The follow- 
ing legislation was involved : 

1 — Authorization to procurement agencies 

to purchase on negotiated contracts in 
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lieu of competitive bidding, an essential 
change for saving time. 

2 — Legislation lowering, then raising, then 

sions of existing acts. ( Provision was 
also made for procurement on the basis 
of cost plus fixed fee contracts.) 

3— Passage of appropriations bills to per- 
mit placing actual contracts. (Two 
political conventions with recesses of 
Congress intervened in this debate, 
causing some three weeks of delay.) 

4 — Lengthy discussion of the method of 
computing plant amortization finally re- 
sulting in the sections on this subject 
in the Excess Profits Tax Act 

5 — Provision for facilities contracts in- 
volving payment for construction of 
Defense factories. And alternatively, 
authorization in procurement contracts 
for facilities allowances in unit prices. 

6 — Authorization altering existing laws 
governing working hours, to permit ac- 
celerating deliveries. 

7 — Establishment of Export Control Pro- 
cedure. (This involves a very cumber- 
some setup, requiring approvals by the 
President's Liaison Committee: the of- 
fices of the Assistant Secretaries of 
War and Navy; the Clearance Com- 
mittee of the Army-Navy Munitions 
Board and the Defense Advisory Com- 

8 — Establishment of the rules governing 
funds for expansion of industry 
acquired from the Reconstruction Fi- 
nance Corporation or private sources. 

9— Finally, there was the Excess Profits 
Tax applicable to all industry, contain- 
supersedmg the profit limitations 11 re- 
quirements of previous legislation (af- 
fecting the aircraft and shipbuilding 
manufacturers only) and also containing 
rules governing amortization of funds 
for defense expansion and facilities con- 
tracts closing agreements. 


A fifth cause of delay was the con- 
servatism of the industry. Desiring 
at the outset to "roll up its sleeves" 
and get to work, through the summer 
its ardor was dampened and it became 
restive and suspicious. The items 
listed above caused doubts to arise as 
to the sincerity of the Government on 
the whole program. But in spite of 
probable justification for this feeling 
from a strictly business standpoint, 
there was far too much worry, front a 
National Defense point of view, con- 
cerning conditions which would main- 
tain after the emergency. There was 
no real general appreciation of the peril 
of our situation or of the need for sac- 
rifice of normal sound-business-princi- 
ples-procedures in creating "total de- 
fense”, both adequate — and in time. 

In fact, it was quite late in the sum- 
mer before even Government officials 
commenced pointedly to indicate to in- 
dustry that normal conditions and 
procedures are incompatible with those 
existing in an emergency. This 
is well illustrated by quotations from 
three speeches of Mr. Knudsen. In the 
first, he described the National Defense 
Advisory Commission policy at the out- 
set — "We decided to superimpose the 
defense load on the regular business 
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load of the country in order first to 
take up the slack and then adjust it if 
necessary." On October 15th, apropos 
of the machine too) industry, he said: 
“If you gentlemen figure you are going 
to need a lot of machine tools in order 
to carry out your American way of life, 
you had better take another look.” Then, 
on December 13th, to the National 
Association of Manufacturers, he said: 
"It is our responsibility to see that this 
is done in record time and that we pro- 
ceed right here and now to show the 
world that we can do the things that 
we have been so wishfully forecasting 
the last six months. . . . Isn’t it possi- 
ble to put the defense job on a war 
basis even if we are at peace?” A 
distinctly changing point of view! 

All of the many controversies that 
strung out through the summer were 
of course made more bitter, and the 
people were more confused, because of 
the presidential campaign throughout 
the most critical stages of the program 
development. Here, industrialists often 
found themselves in the anomalous 
position of wanting to facilitate and 
cooperate with all national defense 
efforts, simultaneously with expressing 
opposition to the Government! 

It all adds up to quite basic ineffici- 
encies in democratic government which 
we cannot now afford and must elimi- 
nate. Red tape must be cut ; suspicions 
must be allayed; action must be based 
on expert knowledge; organizational 
conflicts in jurisdiction must be reme- 
died ; courageous action must be taken, 
not slowed up, as sometimes occurs, 
by fear of subsequent congressional in- 
vestigations; policies must be clearly 
stated and the people given accurate 
information. Some of the efficiencies of 
direct line authority in government can 
well be borrowed from the totalitarian 
countries — but retaining the while 
our fundamentally democratic outlook 
on human rights. 

By the middle of October, a program 
had been converted from talk to con- 
tracts. Five precious months had 
passed doing a job that could con- 
ceivably be done in half the time — 
and “money cannot buy yesterday”. 
But even the final program, imple- 
mented in part by contracts and facility 
expansion authorizations was not the 
one which the President envisioned 
when on May 16th he said: “I should 
like to see this Nation geared up to 
the ability to turn out at least 50,000 
planes a year. Furthermore, I believe 
that this Nation should plan at this time 
a program that would provide us with 
50,000 military and naval planes.” The 
present contracts, including commit- 
ments to the British, point to an Army 
Air Force of about 18.000 planes and 


for the Navy of about 7,000. Instead 
o f completing the construction of ap- 
proximately 40,000 planes (15,000 for 
the British) by the Spring of 1942, 
the date will be in the Summer of that 
year, and instead of attaining an indus- 
trial capacity by that time of 40,000 
planes a year, it will be about 30,000. 
Thus, the 50,000 plane Air Force and 
50,000 plane-per-year industrial capac- 
ity is far ahead of us and present 
programs must be greatly augmented 
to achieve these objectives. 

Work is now actively in progress on 
plans for new programs to augment the 
present otic, partly based on a more 
active participation by the automobile 
industry. Plans for building plants to 
produce more two- and four-engined 
bombers are being made. But let us 
not be too sanguine of early results. 
Alfred P. Sloan said in November: 
"Unfortunately, little is available for 
our most vital defense needs (air- 
planes, airplane engines, and ships of 
war). Plants for the production of 
peace requirements have scarcely any 
adaptability to defense necessities. The 
American industrial machine is not de- 
signed to produce the things that are 
now most vitally needed. And little 
flexibility exists. That is inherent in 
our system of mass production.” 

Even while stating and fully appre- 
ciating the severity of the problem, I 
am sure that we can do a better job 
than was done before. 

Air Strengths 

In a previous article (appearing in 
the April, 1940 issue of Aviation 
Macazine) I showed charts based on 
estimates of the relative air strengths 
of the Allies and Germany, both as to 
productive capacity and total air force. 
These were pre-blitzkreig estimates, re- 
quiring revision now for changed con- 
ditions. Since then, Italy has joined 
the conflict; France, by defeat, has left 
the Allies; the United States has accel- 
erated its production and its deliveries 
to England; and plane losses, both "in 
the air” and "on the ground” have 
greatly increased. The revised esti- 
mates are shown in Fig. V (for 
monthly deliveries) and Fig. I (for 
Total Air Force). As before. Total 
Air Force includes all types of planes, 
proportioned approximately as follows: 
First-line Combat (Fighters, 

Bombers) 30% 

Cooperation Planes ( Reconnai- 
sance, Cargo, Observation, 

Utility) 15% 

Reserve (all Tactical Types)... 25% 

Training Planes 30% 

It will be noted that equality of pro- 
duction rale of deliveries for the adver- 
(Tnm to page 138) 
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Radio Ignition Engine ond Auxiliary 
Shielding • Spark Plug Radio Shieldings 

• Multiple Circuit Electrical Connectors • 
Flexible Shielding Conduit and Fittings 

• Conduit Junction Boxes • Cartridge 
Engine Starters • Dichromate Cartridge 
Containers • Internal Tie Rods • Propeller 
Pitch Controls • Elevator and Rudder Tab 
Controls • Flexible Shaft and Case 
Assemblies • Aeroflex Jr. Flexible Instru- 
ment Lines • Tachometer, Fuel Pump and 
Remote Control Drives • Ammunition 
Rounds Counters • Radio Tuning Units . 
Generator and Ignition Filters • Engine 
Primers, Single or Multiple • Fuel and Oil 
Tanks • Exhaust Gas Analyzers (Fuel-Air 
Ratio Indicators) • Flexible Tubing of 
Stainless Steel, Aluminum, etc. • Resistance 
Type Thermometers • Swaging Machines 
and Hand Swaging Tools. 

Stainless Steel Division: Pioneers in the 
design and development of stainless 
steel structures and fabricated products. 


B REEZE RADIO SHIELDING for Ignition and for secondary systems is 
used so extensively in the aircraft and automotive industry that 
mony, using it daily, may not fully realize how it accomplishes its vital 
function — the maintenance of a dependable "quiet zone" against radio 
frequency interference. 

Breeze Radio Shielding does more than prevent cables from absorbing 
or radiating radio frequency interference — it affords light, flexible, 
corrosion resistant protection to the entire wiring system. 

Pioneers in developing radio ignition shielding. Breeze has built 
shielding harnesses for hundreds of types of aircraft, marine and 
automotive engines. Unequaled experience, engineering and production 
methods insure dependable equipment for any shielding requirement. 
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(Continued from page 136) 
saries is estimated for the middle of 
1941 as against the first of 1940, pre- 
blitzkrieg conditions. Equality of Total 
Air Force is estimated for the Spring 
of 1942 as against the Summer oi 1941 
under conditions of the first half of 
the War. The entry of Italy and the 
Fall of France weighed heavily in Ger- 
many's favor. But Germany’s dis- 
proportionately large “total war” air 
losses and the larger shipments to Eng- 
land from the United States have partly 
counteracted this gain. In the initial 
all-out attack on England, German 
plane losses were three times those of 
England, and personnel five times 
(average of the first eight weeks). 
This disparity is now less, but the 
losses are still substantially greater for 
Germany and, including Italy in the 
picture, will continue so. Fig. V as- 
sumes that the 3:1 ratio will reduce 
to 2:1 by July 1942. Ground losses 
for the two adversaries are assumed 
equal at 20% normal capacity reduc- 
tion, Germany’s greater destructiveness 
seeming to have been more concen- 
trated on non-military objectives as 
opposed to England's contrary policy. 
Here again, Italy’s entry into the war 
has affected England's industry prac- 
tically none, whereas her own losses 
have been extensive. 

Assuming fairly close approximation 
to the truth in these curves (and I 

mendously important part played by our 
plane deliveries to England. If we 
meet or improve the rate shown, Eng- 
land will win. 

Conclusion 

Starting with a discussion of the 
conflict in philosophies between the 
democratic and the dictator ruled na- 
tions, and a review oi the rise of ag- 
gression as a basic policy of totalitarian 
states; I have attempted to define the 
defense fundamentals, psychological and 
material, which must prevail with any 
nation if it is to meet total aggression 
with total defense. Our particular de- 
fense problems are next outlined. Then, 
concentrating on aircraft production, 
our program and efforts at expansion 
are discussed with the object of elimi- 
nating future errors by stating past 

We have before us constantly the 
spectacle of a war, brutally waged and 
directed indiscriminately by the Axis 
powers against combatants and non- 
combatants; against ideals; and against 
the whole philosophy of democratic in- 
stitutions. We are seeing daily the 
glorious stand of England with her few 
allies, fighting with undaunted courage. 
What more courageous epics has his- 
tory to offer than those we have wit- 


nessed: the defeat oi the Graf Spec 
by out-ranged British Cruisers; the 
miracle of Dunkerque, where a whole 
people rose to save its fighting men 
front a hopeless situation ; the calm 
courage of the common people of Lon- 
don, arising daily from their air raid 
shelters to find their homes destroyed, 
and grimly planting little placards in 
the smouldering ruins, reading “There 
will always be an England”; the stand 
to the end of the Jervis Bay, unarm- 
ored and out-gunned, defending and 
saving most of its convoyed ships: 
and finally, the Royal Air Force, whose 
boys willingly and smilingly engage in 
combat any number of enemy planes 
and without regard to the odds. These 
boys, fighting the good fight for cfvil- 

whatever increase in sacrifice that may 
be required, to furnish them planes to 
continue their fight. With such help, 
they will win. Winston Churchill says 
of them: “Seldom has it been the 

privilege of so few to do so much 
for so many.” 

Let us then do the things "short 
of war” necessary to insure England's 
victory and our own security. As this 
involves a bigger production of planes, 
and shipment to England of a bigger 
proportion, let us do both. If it in- 
volves change in legislation to permit 
loans, let us do that; if outright cash 
gifts, then even that; the "barrel head” 
on which we have required funds to 
be placed cannot much longer be cov- 
ered by money ! Our way is easy com- 
pared to theirs, whose lot was so 
clearly given by Churchill when he told 
the English people during a speech in 
Parliament: “We have before us an 
ordeal of the most grievous kind — I 
would say to the House, as I said to 
those who have joined this Govern- 
ment; I have nothing to offer but blood, 

Let us assume some courageous part 
in this fight for democracy, taking such 
steps as we must to make ourselves 
efficient for the tasks ahead, always 
realizing the need of retaining our fun- 
damental rights. In 1938, President 
Roosevelt well expressed this need: 
“Democracy in order to live must be- 
come a positive force in the daily 
lives of its people. It must make men 
and women whose devotion it seeks 
feel that it really cares for the security 
of every individual, that it is tolerant 
enough to inspire an essential unity 
among its citizens, and that it is mili- 
tant enough to maintain liberty against 
social oppression at home and against 
military aggression abroad." 

Finally, let us look beyond the pres- 

As de Tocqucville said long ago : 
“When men feel a natural compassion 
for each other's ills, when easy and 


frequent relations bring them every day 
closer and no susceptibility divides 
them, it is easy to understand that at 
need they will mutually assist one an- 
other. The moral force inherent in a 
sympathetic understanding between the 
two great English-speaking peoples is 
of inestimable worth." Backed by pre- 
ponderant Air Power, this force for 
peace will be enduring. 
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Development of A Plastic Molded Airplane 

( Continued from page 45) 


reveal average shear values of 750 p.s.i. 
are obtained. However, in the Summit 
airplane glue lines are conservatively 
stressed not to exceed 250 p.s.i. 


synthetic plastics shows that for com- 
plex aircraft structures thermoplastic 
may be more practically utilized than 
the thermosetting plastic for the fol- 
lowing reasons : 

1. Temperature of not more than 
240° F. is required to soften thermo- 
plastic, whereas thermosetting plastics 
require temperatures well above 300“ 
sometimes dangerously approaching the 
charing point of wood. 

2. Sub-assemblies may be pre-molded, 
trimmed and fitted, then again molded 
as an integral part of larger complex 
structures. 

3. Most of these resins are transpar- 
ent — therefore, the wood grain can be 
inspected during all phases of assembly. 

4. High pressures during cooking 
process are unnecessary — thus inexpen- 
sive mandrels may be employed. 

The "Vidal Process" as developed by 
Aircraft Research Corporation aptly 
meets these requirements. 

Primarily the "Vidal Process” is a 
method of molding under fiuid pressure 
and heat, plastic impregnated sheets of 
veneer which have been placed on prop- 
erly contoured and slotted wood forms. 
The "cooking” process welds and 
presses a reinforced structure, skin, 
ribs, stringers, sills, pads and other 
members, into a single, homogeneously 
bonded unit. The process is rapid and 
simple, therefore, economical and highly 
adaptable to mass production. Molded 
structures are uniform, fulfilling a 
prime necessity in production. Double 
curvatures encountered in aircraft 
structures can be readily molded at no 
additional cost — hence structures of 
high aerodynamic efficiency can be eas- 
ily attained. The impregnated wood 
affords a paint surface of mirror finish 
resulting in substantial reductions in 
skin-friction drag. Deflections while 
structures are under load are uniform 
with complete absence of rippling, 
thereby affording retention of true air- 
foil contours. This factor alone is be- 
coming of greater significance in the 
light of recent investigations in bound- 
ary layer and its control. 

Of considerable importance are the 
cost economies accruing to the process, 
in that pre-molded structures supple- 
mentary to the skin are simultaneously 
attached, thereby eliminating many as- 
sembly steps. Specialized and highly 
skilled labor is unnecessary, as any 
competent wood-worker is qualified to 
join and fit sundry wood or veneer 

Static tests on molded aircraft parts 
covering the Summit airplane, which 


were recently conducted for the Civil 
Aeronautics Administration, attest to 
the enormous strength of molded mate- 
rials. Although impregnated veneers 
are found to have an overall strength 
approximately 17of greater than wood 
itself, this factor is disregarded in 


Model HM-5 is a low wing Canti- 
lever monoplane of 1350 pounds gross 
weight and the subject test model is 
powered with an A-75 Continental en- 
gine, having been flight tested by the 
writer in April, 1940. Performance 





is out of the mold is as smooth as a 
stringers that are all attached in one 
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★ Extended-contour spinners which 
completely streamline the prop hub — spinners de- 
signed for use with prop blade cuffs — spinners into 
which unique methods of mount- 
ing have been incorporated, after 
exhaustive vibration dampening 
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The TANNEWITZ DI-SAW 

SAVES Many Precious Hours 
on Tool and Die Jobs 


Inside and outside cuts on dies, shoes, templets 
and endless other jobs, as well as filing and polish- 
ing can be done with this machine in a small frac- 
tion of the time required by former methods (see 
production chart below). Conservatively esti- 
mated this machine will save $4.80 every hour 
it is in use, besides greatly expediting production. 
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RIVETING HAMMERS 


EXTRA EIGHT I 

Keep Assembly Moving Swiftly! 


You Can’t Afford to Let Assem6ly x Stall! 



Thirty Five Different Sizes „t Thor r»r. light 

riveting hammers in five different handle styles 
provide precisely the right tool for every job. 
Both slow and fast hitting types are available 

Copartner V to *4“ rivets 

Strokes IS/ 16" ■» V 

Lengths 6'V to 17A4“ 

IP eights .. . 1*. to 7*4 lbs. 

Throttles . . Crip, lever, button, pistol, offset 


With so much at stake in the national defense program you cannot afford to let 
assembly stall. Guard against that possibility by being certain that your porta- 
ble power tools are doing their job swiftly and reliably. Thor Extra Light 
Riveting Hammers, like over 200 other Thor Airplane Tools, have been doing 
that kind of job for aircraft manufacturers for many years in normal times 
and will continue so in this time of emergency. 

Here, outlined briefly, is technical information on Thor Riveting Hammers. 

For more complete details, send for Thor’s 
new Airplane Tool Catalog. 

The Thor Throttle Valve Regulator shown at left, 
is available on many Thor Riveting Hammers. 
It permits the operator to increase or decrease 
the amount of air fed to the hammer to any 
degree without loss of graduated throttle 
valve control. 

INDEPENDENT PNEUMATIC TOOL CO. 



I THOR AIRPLANE TOOLS 

Riveting Hammers • Rivet Squeezers • Drills 
Screw Drivers • Nut Setters • Tappers 
Grinders • Nibblers 



268 SOUTH JEFFERSON ST., CHICAGO, ILL. 
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A Plastic Airplane 

( Continued from page 140) 


Wind tunnel investigations were 
made to select a proper wing-fuselage 
combination for a perfect combination 
of dynamic stability and low-overall 
drag. Elliptical sections were used 
throughout the fuselage, which give 
ample cabin room, yet permitting a 
fuselage form of low parasite drag. The 
wing incorporates NACA 23015 airfoil 
at the root section tapering in both plan 
and thickness ratio to NACA 23012 
section at the tip. High tip thickness 
ratio, coupled with effective leading 
edge slot and vented flaps have proved 
very efficient. 

The fuselage is semi-skin stressed 
and incorporates laminated stiffening 
rings which are pre-molded and four 
longerons through which engine loads 
are distributed into rings and skin. The 
firewall bulkhead contains engine mount 
fitting pads molded simultaneously with 
the ring. Reinforced stainless steel 
firewall is provided. The cabin en- 
trance door is molded with fuselage as 
are its reinforcements and stiffening 
pads. Windows, door and windshield 
sills are molded, the cutouts and con- 
touring being done during assembly. 
Fuselage is made in two halves. Pre- 
molded structures fit into their respec- 
tive slots, then after laminated impreg- 
nated skin is applied, the structure is 
processed as a whole. 

The HM-5 wing is of single spar 


The HM-5 retractible landing gear is 
irreversible and hand operated. The 
design utilizes a worm and quadrant 
system, the two sides being connected 
by a torque tube on which tube is in- 
stalled a sprocket and chain system to 
the retracting handle located conven- 
iently to the pilot and passenger. Wheel 
loads are transmitted into the wing by 
an axle attached at the main spar and 
false spar. Shock cord counter balances 
are provided so that the only load dur- 
ing operation is the frictional load to 
operate the system. The spring and oil 
shock strut of Summit’s design and con- 
struction has proven highly satisfactory. 
A position telltale is located in the 
cabin and positive throttle lock is in- 
stalled which prevents pilot from fully 
closing throttle unless gear is down. 

Fittings, brackets and other metal 
parts are constructed of 4130X chrome 
molybdenum steel sheet or tubing. Con- 
trol surface brackets are cast and con- 
tain Fafnir self-aligning ball bearings 
of 195-T4 aluminum alloy. A few 
specifications of the Model HM-5 are 
as follows 



Automotive Methods 

( Continued from page 122) 


tool engineers in their analysis of the 
design are unnecessarily critical and do 
not fully appreciate its functional re- 
quirements. The tool engineer's atti- 
tude has justification and deserves ex- 
planation in that the recommendations 
based on the production studies of the 
part are influenced, if not wholly deter- 
mined, by the quantity and type of ma- 
chine tool equipment, the magnitude of 
the appropriations allotted for tooling, 
and to a very great extent, by the num- 
ber of parts to be produced. 

Often a slight change in a casting or 
forging, a modification to simplify 
basic design or increased tolerances, 
make appreciable savings in tool and 
manufacturing costs; also, attempts to 
reduce cost through redesign frequently 
result in seriously penalizing weight 
and performance, and is also closely re- 
lated to serviceability since liberal tol- 
erances, and in some cases, incomplete 
interchangeability, might be economical 
from a production standpoint but the 
cost oi subsequent service because of 
such conditions might be excessive. 
Engine cowling is in this category. 

However, it should be considered 
that the product engineer should not 
normally be fettered by precedent to 
the extent that the expression of in- 
genuity and invention in the design is 
restrained. Since frequently the devel- 
opment and perfection of new and orig- 
inal processes necessitated by engineer- 
ing design, is distinctly advantageous 
in that, if the idea "clicks” as it were, 
the competitors are handicapped in du- 
plicating or approximating the new de- 
signs if a special process is vital to its 
fabrication. 

( Part If to run in an early issue) 
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PROVED FOR A YEAR 
ON 3 MAJOR AIR LINES 



F OR more than a year, the Sperry 
Automatic Radio Direction Finder 
has been subjected to the severe tests 
of daily operation on American Airlines, 
TWA and Braniff. Designed specifically 
for route flying and orientation, the 
Sperry Automatic Radio Direction Finder 
has been continuously developed and 
improved to meet the growing require- 
ments of commercial aviation. Today, it 
is standard equipment on each of these 


three air lines. The quick acceptance of 
this important instrument is impressive 
recognition of the first of Sperry’s con- 
tributions to the field of radio navigation. 
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U. S. NAVY MODEL F4F-3 


These Grumman fighter planes are now 
being produced in quantity as part of our 
Government's National Defense Program 


GRUMMAN AIRCRAFT ENGINEERING CORP. 

BETHPAGE LONG ISLAND NEW VORI 



2. FASTER HANDLING OF PARTS IN WORK; 3. TOOL CONTROL AND PROTECTION 


• This year, it 
Lyon has helped more than 30 
step up output with the abo’ 

craft executive wrote to a production 
executive of another aircraft concern 
about Lyon Service and said: 

"The Surveys of the Lyon engineering 
organization have been of great assistance 
to us. Their findings relative to floor space 
savings, reduction of fire hazards, and 
faster movement of materials throughout 

LYON METAL PRODUCTS 

General Offices: 5801 Madison Aver 

District and Sales Offices in a 


■ been particularly valuable. " 

The results Lyon Surveys and Lyon 
Equipment have produced for aircraft 
manufacturers are being duplicated for 
practically every industry in America. 
Lyon Steel Shelving, Tool Room and 
Shop Equipment make possible effici- 
encies and economies that will sur- 
prise you. These improvements are 
IMMEDIATELY available, to you from 
stock at our two plants and strategi- 
cally located warehouses. 

NCORPORATED 
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Aviation's Trusted Friend 


yLr A friend or a product — the real tests are the 
same — past performance and current ability 
to measure up 100%. On both scores, we believe, 
Bendix-Scintilla has the industry's full confidence 
... as indicated by many years of continued ap- 
proval. And now when American Aviation's need 
is greatest, this faith of all airmen in Bendix-Scintilla 
products— magnetos, spark plugs and radio shielding, 
is an inspiring incentive to every Scintilla craftsman. 
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Pick the right hacksaw blade for every 
metal cutting job from the complete 
line of Starrett Hacksaws and see how 
easy it is to handle those hard-to-cut 
aircraft materials. Use Starrett S-M 
Molybdenum Special Alloy Blades for 
cutting hard alloys. Use Starrett 18-4-1 
High Speed Steel Blades for quantity 
cutting of difficult materials. Use 
Starrett Tungsten Alloy Steel Hacksaws 
for low cost, general cutting. All 
types available in a complete range of 
sizes for hand frames and power ma- 
chines. Write for Starrett Hacksaw 
Book "V”. 
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Quality... 



Precision marks everystepin the manufacture 
of our original-equipment pistons for aircraft 
engines. You are assured of uniformly high 
quality, procured by precision — in the making 
of laboratory-controlled alloys, in foundry and 
heat-treating operations, and in the pains- 
taking workmanship of a seasoned crew of 
experts operating up-to-date equipment. . . . We 
are prepared to meet your most exacting speci- 
fications in material and design, and to serve 
your piston needs completely and promptly. 
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WILL ALWAYS BE A DEMAND FOR 
MBE-TRAINED MEN IN AVIATION! 
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New classes now forming 


SCHOOL OF AERONAUTICS 
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AVIATION 


APPRENTICES I 


— RISING SUN — 

CHOOL OF AERONAUTICS 

91 W. ROOSEVELT BLVD. PHILA. 


^AVIATION 

NEEDS TRAINED 

MECHANICS 



training. Send for booklet today. (Av-I ) 
Convenient Bank of America terms. 
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FLETCHER 


AIRCRAFT SCHOOLS 

df^afUernand^^Bu^ank^al. 


FRANK AMBROSE 1 

AVIATION INSTITUTE j 




See School Advertising Index on Page 162 for additional Schools and Flying instructions 
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TUE INTERNATIONAL 
REFERENCE ROOK 
and DIRECTORY 


You’ll find it here! 

Whether it is Names; Addresses; Operating, Personnel or 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies; 
Airports; Aeronautical Organizations of all kinds, etc. 
—You’ll find it handily in INTERAVIA ABC. 

OVER 20,000 LISTINGS 


OF THE WORLD S AVIATION INDUSTRY 
covering 130 Countries and Territories 



of the Aeronautic. 
Aviation and 
Allied Industries 
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at the rate of S7.50 per copy. 








STANDARD AIRCRAFT PRODUCTS INC. 

Manufacturers and Distributors of Heat Transfer Units for Aircraft 
DAYTON, OHIO 

AIRCRAFT HEATERS 

OIL COOLERS INTERCOOLERS 

THERMOSTATS RADIATORS 


Standard Models or Special Designs to Suit Individual Needs 


ECLIPSE 

QUALITY NON-FERROUS 
SAND CASTINGS 


Manufacturers, for more than ten years, of 
high tensile Aluminum, Dowmetal (Magne- 



sium alloy) Brass and Bronze Sand Castings 
including heat treated, corrosion resistant, 
special alloys to U. S. Army, Navy and cus- 
tomer's specifications. 

A new and modern foundry, complete 
with metallurgical department and pattern 
shop, employing men skilled in the art of 
layout, inspection and finish treatments, en- 
able Eclipse Aviation to provide quality 
castings to the most exacting requirements. 



Precision in Machining 

machining of aircraft and automotive engine parts. 
And nowhere are precision machining methods fol- 
lowed more closely than at Govro-NelsonV These 
two facts explain why leading makers of aircraft and 
autoinotive engine parts entrust to ns^ snch a large 

• Write Us Concerning Your Requirements! 

THE 

Govro- nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


AVIATION, 


DEPENDABLE 

GM tht Wcuj 

EVERY TIME 



ferred" for use in the C.A.A. Program. Descriptive literature and 
fundamental facts, also NEW leaflet on the new detachable bach 
type parachute sent to school executives on request. Addross Buffalo, 


IRVING AIR CHUTE CO., Inc. 


1670 JEFFERSON AVE., BUFFALO. N.Y. 

Facloriri at: Buffalo. iV V . : Glendale. Calif.: Fori Erie, Canada: 




. The aviation industry has one thing in common 
with other industries, businesses and professions — 
it offers tho best positions and the highest rewards 
to THE TRAINED MAN I 

That’s why the I.C.S. student stands out in this 
specialized field. By enrolling for I.C.S. Courses 
related to his work, he proclaims his ambition, his 
determination to succeed I And he gets the train- 
ing that fits him for “bigger things" — that makes 
him stand out from the untrained mass. 

It is significant that more than 600 American 
schools, colleges and universities (including 25 
state universities) have adopted texts prepared by 
the I.C.S. . . . that I.C.S. methods are commended 
by leading educators . . . that former I.C.S. students 
today hold leading positions in every business and 
industrial field. 

These facts are significant to the employee , who 
seeks a way to improve his worth and his position 
— and to tho employer , who knows that courage 
and ambition are traits he wants in his personnel. 

NOTE TO EMPLOYERS: Write on your^ Erm’l letterhead 

MlffSSSIJW mu i u ir=l 


BOX 9232-B, SCRANTON, PENNA. 



AVIATION, January, 





more ! 

more! 

more! 


The theme song of aviation in this country today is MORE . . . MORE . . . MORE ! 
f' America is responding to the call. Her genius for manufacturing is translated into a 
production curve that zooms upward month after month. The rustling of wings swells 
into a mighty skyward symphony. 

Here at the Kollsman plant lights are burning later and longer. More men and more 
machines are at work. For aircraft instruments are a vital link in the chain of national 
defense — and the Kollsman share in that link grows apace. 

4 One thing alone remains unchanged . . . the time and care that go without stint into 
the making of each Kollsman instrument ... to keep inviolate our title to the phrase 

"KOLLSMAN FOR PRECISION." 


I# A| I CM Ail INSTRUMENT DIVISION of SqUHRE □ CDMPPNY 

IaULLoIYIHN 80-08 45 th AVE. ELMHURST, N.Y. 
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ECLIPSE AVIATION 


DIVISION OF BENDIX AVIATION CORPORATION • BENDIX, NEW JERSEY, U. S. A. 
Manufacturers of Aircraft Electrical and Mechanical Components 


■ . v/Jiv ixiuiv Liiuii i *> v-ui i ^ 

A Aircraft Accessory Equipment has been 
recognized for reliability, service and progress. Be- 
ginning with starting and generating equipment, 
Eclipse Aviation has steadily expanded manufactur- 
ing through research and development to embrace 
numerous additional products contributing to the 
safety and efficiency of the modern aircraft. 

The increasing demand of the National Defense 
Program has presented a challenge which Eclipse 
Aviation is proud to accept. During the coming 


creased more than tenfold. A new foundry 
will assure finest quality castings. New production 
heat treating and plating equipment is under control 
of an experienced metallurgical department. New and 
improved machine tools and testing equipment help 
to meet the demands of this national emergency. 

Facing the new year with confidence, we pledge 
our utmost endeavor to merit the trust placed in 
us by the aircraft industry, in this time of national 
preparedness. 



